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Cromemco System One 


MicroCentre introduce Cromemco’s new System One computer, 
available with an integral 5 megabyte Winchester hard disk, ata 
new low price. 


The System One supports the full range of Cromemco interface cards, 
including high resolution colour graphics, and software packages. 


The choice of operating systems includes CDOS, CP/M and 
CROMIX—Cromemco’s answer to Unix. 


Call MicroCentre for (4 Cromemco 
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Printers Buyers’ Guide 

Coming next month 


Last Word / Peter Laurie on the joys of the micro software market. 


Now the VIC 20 and 64 can 
communicate with PET peripherals 
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VIC and 64 users 


Would you like to be able to access any of these 
peripherals from your computer? 


¥3 megabyte disks (Commodore 4040 drive) 
1 megabyte disks (Commodore 8050 drive) 
10 megabyte disks (Commodore 9090 hard disk) 


Printers including a wide range of inexpensive 
IEEE and RS232 matrix and quality printers 


Now you are no longer limited by the VIC or the 64’s 
serial bus. Simply by attaching INTERPOD you can 
vastly increase the power of your VIC 20 and when 
used with the new 64, INTERPOD turns the computer 
into a really powerful system. 
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IEEE instruments such as volt meters, plotters etc. 
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With INTERPOD the VIC and 64 become capable of 
running really professional quality software such as 
Word-processing, Accounting, Instrument control and 
many more. 


INTERPOD will work with any software. No extra 


commands are required and INTERPOD does not 
affect your computer in any way. 


Using INTERPOD is as easy as this: 
Simply plug INTERPOD into the serial port of your 
computer, power-up.and you are ready to 


communicate with any number of parallel and serial 
IEEE devices and any RS232 printer. 


INTERPOD costs £95.95 ++ VAT 


Oxford Computer Systems (Software) Ltd. The Old Signal Box, Hensington Road, Woodstock, Oxford OX7 1JR Tel. (0993) 812700 
@ Circle No. 102 


ALL DEVICES FULL SPEC. AND FULLY GUARANTEED. TERMS OF BUSINESS: 
CASH/CHEQUE/P.O.S. (OR ACCESS) WITH ORDER. GOVERNMENT AND EDUCA- 
TIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT 
INQUIRIES WELCOME. (P&P add 50p on all cash orders). Unless stated otherwise. 


WATFORD ELECTRONICS 


33b Cardiff Road, Watford, Herts, England 
Tel Watford (0923) 40588. Telex: 8956095 


Computer 


IC’s 
1702 


1802CP 
2112-2 
2114L-300n 
2114L-200n 
2147-3 
2532-450n 
2564 

2708 
2716-5V 
27326450n 


(CMOS 2114) 
4816A-100nS, 
4864-3 64K 
5101 
6116-150ns 
6116L-120nS 
6117-100n 
6502 CPU 
6503 
6504-250 
6521 

6522 VIA 
6530 RRIOT 
6532 RIOT 
6545 CRTC 
6551 ACIA 


8215A-300 
8216 
8224 
8226 
8228 
8243 
8250 
8251 


AM26LS31C 
"AM26LS32A 
AY-3-890 
AY-3-1015 
AY-3-1270 
AY-3-8910 
AY-S-1013 
AY-5-1350 
“#Y-S-2376 
AY-5-3600 


£675 


FO1793 
FD1795 
FD1797 
HD26501 
HM6167-6 
‘M6402 
INS8060N 
(NS8154N 
MC1488 
MC1489 
MC14411 
MC14412 
MC3447P 
MK3886-2M 
MM5280D 
MM5303 
MM5307 
MMS53874 
MMS58174 
RO-3-2513L 
RO-3-2513U) 
SFF96364E 
1™MS2716-3 
TMS4164-15 
TMS6011 
TMS9928 
ULN2003 
UDP7002 


2808 
Z80ACPU4M 
ZBOACTC 
Z80ADMA 
ZB0CPU2.5 
Ze0cTC 
Z80DART 
Z80ADART 
Z80DMA 
280P10 
Z80APIO 
Z80S10-1 
ZS0ASIO 
ZN418CE 
ZN423E 
ZN424E 
2N425€-8 
ZNA26E-8 
2N427E-8 
ZN428E 
ZN429E-8 
ZN459 
2N1034E 
ZN1040€ 
ZNA234E 


74S Series 


74S00 
74502 
74803 
74808 
74810 
74S20 
74827 
74532 
74874 
74S112 
748132 
748133 
748138 
74$139 
748155, 
748158 
748175 
748188 
748189 
748194 
74S201 
74$225 
748240 
748241 
74S260 
74S262 
745287 
748288 
748289 
74S301 
74365 
7483745 
748470 
748474 
748472 
748475 
743571 


75 Series 


75107 8 
75110 
751 S054 
75182/3 
75188/9 
7532 
75450 
754512 
75454 
754912 
TTL74 
7400 
7402 


7404 
7410 
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DRAGON 
The family computer 


6809E Microprocessor based com- 
puter. 32K RAM as standard, expan- 
dable to 64K. Has nine colours, 5 
resolution graphics from 16 x32 to 
256 x 192. Extended microsoft col- 
our basic. Advanced graphic com- 
mands, 5 octave sound through TV 
speakers. Full Editing-inert, Delete. 
Amend. QWERTY keyboard. Simple 
plug-in type connections for 
Joysticks, Cartridges and Cassette. 
Centronic printer port. 160 page 
‘BASIC’ manual. 
All one requires is a colour TV or 
monitor and mains supply and your 
Dragon is huffing and puffing, up and 
running. 

Price: Only £173.48 {£4 carr.) 


An alternative 10 expensive automatic test equip- 
ment, for testing micro boards. Reports printed 
on integral thermal printer are Checksum, 
RAMTEST, Wait, Read, Write, I/P, O/P, Read, 
Write, Dump in Hex & Ascii, Test data line, 
Search, Map, S&d. Software disassemble in 280 
Mnemnics + a lot more. Incl. 2 probe cards, pro- 
be, connectors & PSU. 

Only £295 


ULTIMUM 


versatile 
MICRO EXPANSION SYSTEM. Ideal 
for interfacing with APPLE, ATOM, 
DRAGON, PET, RESEARCH 
MACHINE, SPECTRUM, SUPER- 
VIDEO GENIE, 
| 2XB1, etc. 
| Low cost, high spec. As published in 
Practical Electronics starting from 
November 1982 issue. Send SAE for 
details. 


BBC MICRO UPGRADE KITS 


VAT 


ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15% TO THE TOTAL 
COST INCLUDING P&P. SHOP HOURS: 9.00am-6.00pm MONDAY TO 


SATURDAY. AMPLE FREE CAR PARKING SPACE AVAILABLE. 


FLOPPY DISC DRIVES 


€335 


TEAC FD-50A Single Uncased 40 
track S/sided £125 
TEAC FD-50A Single Cased 40 track 
S/sided £180 
TEAC FD-50A TWIN Cased*40 track 
S/sided £335 
TEAC FD-50A Single Cased 80 track 
S/sided £238 
SIEMENS FDD 100-5 Cased, Head 
Motors, track zero, micro switch 
motor Control PCB with read write 
and control electronics plus cable. 
Special Apple compatible £205) 
Apple Disc Interface Card £38 
Apple 80 Column Card £125 
2 Drives Daisy chain cable £13 


NEC PC8023-C 


Europes most 
popular printer 


Bi-directional, 80 column, 100CPS, Logic 
seeking, Hi-Res, block graphic Forward 
and Reverse line feed, proportional 
spacing, true descenders, 2K buffer. at a 
giveaway price: 


SEIKOSHA 


Only: £295 (carr. £7) 


GP100A 


Price 
includes 
FREE 500 Sheets 


Unihammer Printer, 
gives normal and double 
width characters as well as dot 


resolution graphics 10°’ Tractor feed. 
Parallel interface standard. £175 + p&p 


SPECIAL OFFER 


25+ 


330p 
330p 

80p 
360p 
280p 


1+ 


350p 
350p 

85p 
390p 
300D 


2532 

2732 

4116-200n 

6116 

6522 

Tex Eprom 
Eraser 


£31 £26 


We stock thou- 
sands more 
items. It pays to 
visit us. We are 
situated behind 
Watford Football 
ground. 


EPSON 


PRINTERS 

3 price includes 
=a FREE 
500 sheets of paper 


@ MX80FT/3 10°’ Tractor & Fic- 
tion Feed 9x9 matrix, 80 col- 
umn, speed 80cps, Bidirectional, 
Centronic Interface, Baud rate 
110-960 (RS232) Hi-res, Bit im- 
age graphics, Subscript & 
superscript, Italic & Underlining 
facility. Fully guaranteed. Only: 
£324 (carr. £7) 


MX100FT/3, 136 columns, 15"’ 
carriage, plus all the facilities of 
MX80FT/3. 

Only: £425 (carr. £7) 


ACCESSORIES 


@ TEX EPROM ERASER. Erases up to 32 
ICs in 15-30 min. £33 
TEX EPROM ERASER with incor- 
porated Safety Switch £38 
Electronle Timer Solid state. Con- 
nects directly to above Erasers. 
Protects your expensive Chips from 
overcooking. Our timer pays for itself 
in no time. £15 
Tex Eprom Eraser including the Elec- 
tronic timer. £44 
Spare UV lamp bulbs £9 
Power supply regulated, overload pro- 
tection variable: 5V to 15V @HA £38 
Multirail psu kit including Case. Out- 
put: +5V/5A; +12V, +25V, —5V, 
-12V @ 1A. Only £39 (p&p 95p) 
Attractive Beige Brown ABS CASE for 
Superboard UK101 or Home Brew £26 


Har imath Warne 
<“ = 
Just phone your 
order through, 
we do the rest 


Upgrade your BBC Micro with our Up- 


grade 8 Kits and save yourself Esss 


@ 16K Memory (8x 4816AP-100nS) BBC1 


@ Printer User (/0 Port BBC2 
@ Complete Printer Cable 36” 


@ Disc Intertace Kit BBC3 


£18.00 


£8.20 
£12.00. 
£41.00" 


SOFTY 
ll 


Price includes 
FREE 2532 


C12 Cassettes in Library Cases 
8°’ Fan fold paper (1000 sheets} 


9!" Fan fold paper (1000 sheets) 


Teleprinter Roll 
UHF Modulator 6MH2 
UHF Modulator 8MH2 


40p 
£7 
£7 
2509p 
280p 
450p 


COM8017 
COM8116 
DM813t 
DP8304BN 
DS3691N 
DS88LS120N 
FD1761 
FOI771 
FO1791 


7411 
7423 
7414 
7420 
7422 
7427 
7430 
7442 
7447 


£6.75 
£7.50 


Stack Pack the unique stackable twin 
drawer racking system for Computer 
Cassettes. 5 Drawers (10 sections) in- 
cluding labels. 250p 
@ Stack Pack incl. 10 off C12 Computer 
Cassettes. 


@ Analogue I/0 Kit BBC4 
@ Serial 1/0 Kit BBC5S 
@ Expansion Bus Kit BBC6 £6.50 
@ Model A to Model B Upgrade 
Kit £45.00 
@ Complete range of Connectors & 
Cables available. Send SAE for list. 


Softy is an intelligent EPROM Programme 
& Emulator. Has Memory Map, TV 
Display. RS232 & Centronics I/P & O/P. 
Copies, Emulates and Programs 
EPROMS. RS232 & Centronic routines 
standard, Includes PSU, Price: £169 


IDC CONNECTORS 


PCB Piug 
with latch 
Strt Angle 
Pins Pins 
90p 99p 
130) = 150p 
1abp 1660 
1715p 200 
2705p «= 236 
220p 250, 
235p 270» 


CRYSTALS aia ag 
32 768KH 100 
MHz 275° 
16MHz 392 
1 8MHz 395 
1843M 200 
2 OMHz 225 
32768M 150 
357594 98 
36864M 300 
40MHz 150 
4433619 100 
5 OMHz 160 
6 O0MHz 140 
6144MHz 150 
65536M 200 
7 OMHz 150 
7168MHz 160 
7 68MHz 
8 OMHz 
S90MHz 
$375M 
10 OMHz 
10 7MHz 
10 24MHz 
120MHz 
12 528M 
1431818 


EDGE CONNECTORS 
Two RowS : 
2x10way 

2x15way 

2x18 way 

2x22way 

2x23way 

2x25way 

2x28way 

2x30way 

2x36way 

2x40way 

2x43 way 


VIDEO MONITORS - 


A choice of 5 attractively finished 
video monitors with a smoked an- 
tiglare display filter. Bandwidth 
12MHz; Res 750 lines, I/P 75 
or high; 240V, 50MHz. 

9” nhs 
£89 = 
£95 £114 
€98 £118 


Unshrouded 
PCB Plugs 


Colour 
Female 
Header 
Socket 


Speed 
block 
type 


10 way 
16 way 
20 way 
26 way 
34 way 
40 way 
60 way 


16 OMHz 
18 OMHz 
18 432M 
19 968M 
20 OMHz 
24 OMHz 
24 930M 
480M 
1000M 


Price per Fool 
St 


Stt Angle 
pins 


pins 
Gor 
18 
bai) 
110) 
135) 
150 


BS) 

10) 

125p 
Op Black & white 
Green 

| Amber 


160p 
190p 


200) 


OWL PLUGS iteaders: 


WEMON JUMPER LEADS Ribbon Cable Seid IDL 


Assembly{DIit Plug tHeacers! 


Single Ended Lead 24” Long 

Length Idpin 16pin — 24prn 
2a Msp 1165p 240) 
Double Ended ( eads 

205p 
21bp 
234p 
2750p 


T4pin 
1Epin 
24pin 
40pin 


OIL SOCKETS 


Low Wire 

Prof Wrap 
8p 

10p 

10p 

16p 

22p 

25p 

25p 

2838p 

30p 


EURO (DIN) CONNECTORS i 


‘ D CONNECTORS: Miniature 
Female Male 


Male 

Strt. Angie Strt. Angle 9 way 15 way 25 way 37 way 
Pins Pins Pins Pins | Solder 80p 110p 160p 250p 
Angle 160p 2109 250p 355p 
Pins 120p 130p 195p 295p 

Female 
Solder 110p 160p 
Angle 165p 215p 
Pins 150p 180p 240p 420p 
Covers 1000p 95p 1100p 1110p 


IDC 25way D’ plug 385p Skt 450p 
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Watford’s 
specially 
designed 4K oO i 
Ultimate 13 Vee 
Monitor IC | 94 210p 
for UK101 & | 36° 230p 
Superboard 


AMPHENOL PLUGS 
24way IEEE 5475p 
36way Centronics 
Parallel 550p 


ZIF OIL SOCKETS 
24way 
28way 
40way 


8pin 
1dpin 
16pin 
18pin 
?0p:n 
22pin 
24pin 
28p.n 
40pin 


300p 
3150 
3245p 
375p 


DIN41617 
Siway 
41612 A+B 
2x32way 
41642 A+C 
2x 32way 
MNGIZABC 
3x 32way 


200 


350 170p 175p 


285p 325p 220p 295p 2t0p 


290p 


350p 


440p 
IDC femate receptacte jumper jeads 


24"° 20way 26way 34way 4way 
1 end 160p 200p 260p 300p 
+ 2end 2290p 370p 480p S25p 


300p 
360p 


575p 325p 240p 300p 
B50p 


375p 


Oniv £10. 
385p 260p 400p 


DYSAN 
DISKETTES 


Full range of discs 
available — Phone 
for best prices. 


bat a 5 
So hhud rouble de! 


Wit 


DISK STOR 
XES 


AGE 
BO d 
£14.95 Le 


from 


y 
full ran i). 
ge 
of 54” and eed 
models available 


In stock 

Dust Covers for Micro’s & 
Printers & VDUs from £6.95 
Floppy Saver Kits from £7.95 
Indexing Systems from £2.00 


(DEALER ENQUIRIES WELCOME) 


aN ror Bt ie a0 
are 
WW Microw 


Microware (London) Ltd. 637a Holloway Road London N19 5SS. 


GP) 


DISK DRIVES 
250K-1MB 
SS 
PRINTER eS 
SWITCHES (from £79) Sah a te 
RS232 — Cont > 


Para Muitiple 
Printer Switches. 


Full range of CDC drives 
\ from 250K to 1MB Sub 

systems/Bare drives 

Winchester available 


a NEC TEC and 
aa EPSON printers Dot BBC, Nascom, Gemini, 
matrix and Daisy Tandy, Video Genie and. 
a Wheels. many more. Call for dealer pri 


PHONE FOR UNPRINTABLE PRICES Suppliers to the trade. 


® Circle No. 104 
S PRACTICAL COMPUTING December 1982 


Z80 Card. 

Full range of soft- 
ware available. 
Phone for latest 
price, 


Winchester up- 
grade kits. Add on 
boards including 


280 card. i 
Full range of soft- o .? a 
ware available. AUUUUAALATAN 


~————=e © 


320K memory 700K floppy. All configurations available. 


wo” ies Fc) te 
WU) Microware 


Microware (London) Ltd. 637a Holloway Road London N19 5SS. 


Full range available 
from 320K to 15MB 
6MB hard disc mod- pa Ce 
els for £2,798. ak a. 


FREE. With every 
W machine MONITOR 
10 DISCS m basic c 
¥ basic CPM WORD- 
Fs » STAR MAIL MERGE 
_oseatates bcos SUPER CALC 
Sissssss™ 


=SBORNE 1 


SUPERBRAIN II £1,495 


Call for cash and carry prices 
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The most powerful... 
most reliable... 
most cost-effective... 
- letter-quality printer 
== in the world. 


Sy 
Daisywriter... 


Only £995.00 
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Most Powerful... 

Daisywriter's proprietry Z80-based Computer- 
Optimized Printer Interface and Emulation System 
(COPIES) provides the most powerful features that you will 
find in any letter-quality printer. 

Protocol Emulation for Diablo 630, Qume Sprint 9, 
NEC 3510, Atari 825 and IBM PC. 

Built-in Buffer Memory of 4K, 16K or 48 Kbytes. 
Computers with single task limitations can spool by loading 
up the buffer memory in less than a second and print for up 
to an hour with the optional low-cost tractor or sheet feeder. 
While printing, the host computer can be used for other 
operations. Clear Buffer and Reprint Buffer commands may 
be controlled by the front panel or software. 

CRT Hard Copy Printout allows 
dumping the full screen display of a t& 

CRT instantly and directly to \ 
Daisywriter. - 


> 


Computer Compatibility cn Le 


is easily accomplished through a selection 

of 50 interface signals and a matching 
computer cable for immediate 4 
plug-to-plug compatibility. ‘ee N 


Four interfaces are available ® a. == 
in the Daisywriter including 5 | I 
Centronics 8 bit parallel, 


IEEE-488, RS-232C and 
20 ma Current Loop. 

Special Diagnostic Protocol prints incoming 
software commands in hex code underlined, in addition to 
printing the text - a powerful software debugging tool. 

Special Daisykey Protocol substitutes “!"” (or any 
other character) for “ESC”, and allows microcomputers that 
normally cannot issue ESC or control codes to send these 
commands to Daisy writer. 

Software Commands (more than 65) are recognised 
by Daisywriter, including most word processing functions. 
Daisywriter is almost a word processor! 

Automatic Margin Justification includes automatic 


centring and changed margin limits under software command. 


Automatic True Proportional Spacing uses an 
internal character spacing table optimized to Linotype 
printing standards, which may be changed by 
software command. No need for special 
proportional spacing printwheels! 

Graphics include absolute and relative 
vector plotting for easy creation of charts and 
graphs. It’s compatible with Diablo HYPLOT. 

Automatic Baud Rate Selection automatically 
adapts to the incoming baud rate from 50 to 19,200 baud 
(16 baud rates may also be selected by dip switches or 
software command). 

Automatic RS-232C Protocol Selection auto- 
matically adapts to either ETX/ACK or DC1/DC3 
(X ON/OFF) protocols of ELA RS-232C. 

Pitch and Line Space Selection enables a 
choice of 10, 12 or 15 characters per inch pitch and 1, 
1% or 2 lines-per-line-feed by front panel switches or 
software command. 

Form Length Selection from 10 to 109 lines can 
be accomplished by a thumbwheel switch located on the 
front panel, or 1 to 255 lines using software control. Forms 
or cut sheets can be printed on line 1 if required. 


Self Diagnostic Test completely tests the printer, _ *_ 4 


and four internal CPU’s, printing a sliding pattemof i 
8 lines and then halts. On power up, a green LED goes 


on only after all RAM’s ROM’s and CPU’s have passed. a 


a diagnostic test. 
Error Indicators include a red LED and two 
audible alarm rates which are activated when the 


CPU Peripherals, Rodd Industrial Estate, Govett Avenue, Shepperton, % | 
Middlesex TWI7 8AQ. Telephone: (09322) 46433/4/5/6 Telex: 922637 ten 
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printer is in an error mode: paper-out, ribbon-out, 
printwheel misalignment or printer jam activate a faster, 
urgent audible rate. Cover open, framing, parity or overrun 
errors activate a slower, less urgent, audible rate. The 
audible alarm can be disabled from the front panel. 

24 DIP Switches are easily accessible from the front 
panel allowing selection of all interface and protocol 
compatibility functions (including PET device addressing). 

Paper Handling optional snap on/off tractors and 
sheet feeder. 


Most Reliable... 


Simple Design is expressed in Daisywriter’s 
carriage movement. A linear stepping motor magnetically 
drives the carrier along a rugged stainless steel track. There 
are no cables, belts, wheels or pulleys to fail, stretch, adjust 
or malfunction. In addition, three CPU's are utilized to reduce 
the complexity and number of mechanical parts, contributing 
to an unusually long life of trouble-free operation. 

Modular Construction consists of only five units: 
platen, carrier, controller, power supply and interface- 
emulator-buffer memory board. Loosening two captive screws 
allows the cover to be removed for on-site replacement 
of these modules in minutes. All cables between modules 
are terminated through connectors for quick disconnect. 

Printwheel Cassettes were first introduced by 
Daisywriter. Printwheels are enclosed in protective, self- 
aligning, easily-changed plastic cassettes. The protective 
cassettes prevent damage or breakage of the printwheel 
pedals. They are available in 12 print styles and 15 languages. 

Standard IBM Ribbon Cartriges, known for their 
reliability, are used by Daisywriter. A ribbon-out sensor 
informs the operator by both a visual and audible alarm. 

Production-Proven and Field Tested. 

Daisywriter’s reliable printing mechanism has been in 
production nearly two years. Daisywriter’s powerful 
proprietary built-in system which incorporates hardware 
interfaces, protocol emulation, software and buffer has been 
designed and is manufactured by Computers International, 
a5 year old California computer peripherals company. This 
combination of a simple, reliable printer mechanism and 

the advanced single-board computerized 
. system-contribute to Daisywriter’s extremely 
high reliability. 


/ Most Cost-Effective... 


High-Speed Throughput is accomplished by 

utilizing a large buffer memory and special firmware. 

Daisywriter zips along at up to 200 cps through all 
“white space”, with paper and carriage moving 
simultaneously, thus increasing effective throughput 

printing speed up to 40 cps in typical applications. 
Daisywriter’s high speed allows the user to print up to 
500 pages in a normal 8 hour day using an optional 
low-cost sheet feeder or tractor. 

Low Cost! At much less than the cost of other 
letter-quality printers that lack most of Daisywriter’s 
advanced features, it is easy to see that on a cost-per- 
printed-document comparison, Daisywriter is the winner! 

Order a Daisywriter for evaluation! The most 
powerful, most reliable, most cost-effective letter-quality 
printer in the world. 

Daisywriters in stock...ready for delivery...now! 


Cskisywriter only from CPU 
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COMMODORE VIC 20 
Top selling home computer with enough 
facilities to interest the hobbyist or serious 


130.00 ex. VAT 


programmer. 


COMMODORE snail 

VIC 20 Home Computer 130.00 
VIC 20 Starter Pack ....... 215.48 
VIC CZNCassetteUNnit 0.20.00... eee 39.09 
VIC Printer ....... Seapewens +55 200.00 
VIC Single Floppy Disk Drive .............. 260.00 
VIC 3K RAMCortridge . Pits. de. 0020.04 
VIC 8K RAMContridge ...... 39.09 
VIC 16K RAM Cartridge ........ .65.17 
VIC Programmers Aid Cartridge . crereare 30.39) 
VIC Superexpander High Res. Cartridge... 30.39 


VIC Machine Code Monitor eco - 
VIC Joystick .. 

VIC Paddies (Pr)... 

VIC Games Cartridges: from. 
VIC Games Tapes from iusv ee 
Commodore 64 Home Computer ........ 


DRAGON 32 

Dragon 32 Family Computer ... 
Dragon Joysticks (Pr). .......... 
Dragon Printer GP1O0A . : 
Dragon Cartridges from,............ec eee 4 
Dragon Cassettes frOM ..... 0. cece ee Be 


SINCLAIR 
2X81 Computer ...... 
ZX Printer 

16K RAM Pok .. 
Leaming Lab... sveouy 
All Sinclair Software ovollable tram..........3. 


APPLE 
Apple !! Computer ..... Soares 
Disk Drive C/W Controller (16 sec) 

Disk Drive W/O Controller . 


H.R. B/W Monitor 9” 

MonitorGreen 32” 0... 120.00 
Cable for VM906 .................25 ..9.00 
Coblefor VM12G ......... 3.75 
Epson Card...... 65.00 
Desk Top Pian... 115.00 
VISTEOICS'S). cc cncsertercnc.cccesQeRertees 115.00 
Vislpliot ....... 105.00 
Apple Writer Il . ..89.00 
Visifile 165.00 
SS 
CROMEMCO C-410 
PERSONAL COMPUTER 


A tull feature personal business 
computer system including 

software — for the price of a VDU. Also 
the entry point into the renowned 


Cromemco range. 4495 00 ex. VAT 
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PRICES EXCL. VAT 


CROMEMCO 

C-10 SP Personal Computer Superpak inc 
Z80A Processor, 64K Memory, Single 51/4” 
390K Byte Floppy Disk, 24 x 80 Screen, CKBA 
Keyboard. CP/M Compatible Operating System, 
plus Word Processing, Financial Planning & 32K 


BASIC Software ...........ccccccse . 1195.00 
Additional 514” Floppy Disk Drive ....... 450,00 
120 Word/ Min Daisy Whee! Printer ...... 675.00 
SHARP 

PC 1500 Pocket Computer............... 147.48 
CE 150 Printer for PC 1500................130,39 
MZ 80A Micro Computer... 477.39 
MZ 808 Micro Computer. 899.00 


OSBORNE 2 

Truly portable personal smal! computer 
system housed in a ‘snap together’ 
case complete with business programs, 
$o you can start work almost anywhere. 


1250.00 ex. VAT 


Inc. Monitor 


OSBORNE 2 


Osbome Portable Computer inc. Standard 
Software — Wordstar, Mollmerge, Supercalc, 


MBASIC, CBASIC, CP/M — Plus Free 

Monitor ............. .1250.00 
Osbome Starter Kit Inc. . Daley W Wheel Typeue 
‘Printer’. : .1699.00 


PRINTERS—IMPACT 

Anadex DP9500A 132 Cols., 1SOCPS Matrix 
Printer with Graphics. 10, 12.5, 13.3, 16.4 
Char/in, LowNolse ...... 1150.00 
Anadex DP9501A 132 Cols, 1SOCPS Matrix 
Printer 10, 12, 15, 16.4 Char/In, Low 
Noise......... gaay svnsee TSO 
Anadex DP9620A 200CPS Printer, Low Nolse 
10, 12, 15, 16.4 Char/In 100 CPS in Double 
Pass Ennanced Mode............... ..1250.00 
Anadex DP6000 Dual Mode Printer 132 Cols, 
150/ 180CPS Correspondence Quality, 
300/330CPS Draft and Graphics Mode. Dioblo 
630 Protocol Emulation... ...1950.00 
Epson MX80T/3 Tractor only 80CPS ....349.00 
Epson MXBOFT /3 Friction and Tractor ...389.00 
Epson MX 100FT/ 3 Friction ond Troctor 
TOOCPS .. “ 
Seikosho GP1O0A 30CPS, 80 COL ....... 199.00 
Interfaces and cables for all popular micros 
available — contoct your nearest shop. 


PRINTERS — DAISY bide <2 


Diablo 630RO0.. .. 1575.00 
Crown Ranier — Brother 19CPS., ..795.00 
Brother 8300 ....... m. ...458.00 
NORTH STAR ADVANTAGE 


Advantage Desk4op System inc. Keyboard, 
Graphics, Screen (Green), 64K Byte RAM, Z80A 
Processor, Serial Interface, Dual 350K Byte 
Diskette Drives and Busigraph 

Softwore ...... 2195.00 


. Advantage Desk Jop System, os above except 


single 350K Diskette Drive + 5M Byte 5” 

Winchester Hard Disk ....... .3095.00 
Advantage upgrade fo Intel 8088 Processor with 
64KB Memory@ ss .320.00 


THE MOST DIFFICULT THING 
ABOUT GETTING A COMPUTER 
IS GETTING THE RIGHT ONE. 


NORTH STAR ADVANTAGE 
Wo versatile desk top options to choose 
from featuring high quality business 
graphics with either 720Kb floppy or 
5Mb hard disk storage. 


From 2195.00 ex. VAT 


NORTH STAR HORIZON 


Horizon $100 Bus, Micro Computer inc, Z80A 
Processor, 64K Byte Memary, Dual 350K Byte 


Diskette Drives and DOS/BASIC ........ 1995.00 
SS 
COMART 
COMMUNICATOR 


Clearly the most price competitive 
modular computer system on the market 
with built-in expandability — inside and 


out. From 1895.00 ex. VAT 


COMART 
COMMUNICATOR 
Z80A MODULAR SYSTEMS 


Coman CP100 ‘Communicator Micro 
Computer: ZB0A Processor, 64K Byte Memory, 
Dual 5%" Floppy Diskette Drives each storing 
390K Bytes of Data. Dual Serial and Parallel 
Ports. 10 Slot S100 Bus. CP/M Version 2 
included .1895.00 
Comart CP200 as CP100 except Duol 790K 
Byte Diskette Drives ...... .2195.00 
Comart CP500 as CP100 except one 790K Byte 
Diskette Drive and one 5” Winchester Drive 
having 4.8M Bytes of Formatted Data..2995.00 
Comart CP520 as CP100 except one 790K Byte 
Diskette Drive and one 5” Winchester Drive 
having 19M Bytes of Formatted Data ...3995.00 


COMART 
COMMUNICATOR 8086 
MODULAR SYSTEMS 


Comart CP1100 Communicator Micro 
Computer: 6MH2 8086 Processor, 128K Byte 
Memory with Parity, Qual 5%” Floppy Disk 
Drives each storing 390K Bytes. Dual Serial and 
Parallel Printer Ports. 10 Slot $100 Bus inc. 
2295.00 
Comant CP1102 CP1100 with 256K Byte 
Memory... .2445.00 
Comart CP1200 as CP1100 except Dual 790K 
Byte Diskette Drives .........000 ec. 2595.00 
Coman CP1202 CP1200 with 256K vais 
Memory . F 745.00 


PRICES EXCL. VAT 


Comart CP1500 as CP1100 except Single 790K 
Byte Diskette Drive and Single 5” Winchester 
Hard Disk Drive having 4.8M Bytes of Formatted 
ata 3395.00 
Comat CP1502 CP1500 with 256K Byte 
Memory. 45.00 
Comart CP1520 As CPI 500 excep! Ps 
Winchester Disk having 19M Bytes of Formatted 
Dota 4395.00 
Coman CP1522 CP1520 with 256K e 
Memory.. , vee-r--4545,00 


COMART MULTI USER 
CONFIGURATIONS 


Comat CP500 /M CP500 Communicator 
System with 256K Byte Memory and 6 Serial 
Interfaces. Includes CP/Mand 

MP/M11.. +++ +..3995.00 
Comart CP520/M CP520 Communicator 
System with 256K Byte Memory and 6 Serial 
Interfaces. Includes CP/M and 

MP/M11 .... -4995.00 
Comart CP1525M CP) 1520 Cammunicatar with 
a total of 512K Byte Memory and 10 Serial 
Interfaces. Includes CP/M86 and 


MP/M86... 5995.00 
COMART SUBSYSTEMS 
Comart C8200 Cartridge Tape Back-Up 
Subsystem for Hard Disk . 24 
Comart HD200 8” Hord Disk (18M Byte) 
Subsystem (including HD10 

Controller) .. .3895.00 


Comart HD520 5” x 20M. Byte Hard Disk 
Subsystem (requires HOCONT or can be added 
toaCP5200rCP1520) .... 1995.00 
Comart HD522 Dual 20M Byte Winchester Hord 
Disk Subsystem (requires 
HDCONT)..... .3495,00 
Comart HDCONT Winchester Disk Controller for 
2, 20M Byte Drives . .595.00 
Coman FD800 8” Floppy Single Disk Drive 
Subsystem; Single Sided, Single Density BM 
3740 Compatible (requires C-IFDC) eee 995.00 
Comant FD802 8” Floppy Duol Disk Drive 
Subsystem... 1495.00 
Comart MP/MSUB Hardware & Software to 
Upgrade Communicator to MP/M., Includes 
MP/M, two 48K Byte CRAM 48 Memory and 
4Sl0SerialinterfaceCard ................ 1150.00 


$100 BOARDS 
Comart CRAM64 64K Byte Dynamic RAM with 
Bank Select. 10.00 
Comart CRAM48 48K Byte Dynamic RAM with 
Bank Select. 180.00 
Comart CRAM256 256K Byte Dynamic RAM 
with Pority. 8 ond 16 Bit Dota. IEEE696 
Compatible. Atso supports 8 Bit Bank 
Switching -550.00 
Comart CRAM128 128K Dynamic RAM with 
Parity, 8 and 16 Bit Data, IEEE696 Compatible. 
Also supports 8 Bit Bank Switching....... 400.00 
Comart C-CPU86 8086 Processor Card, with 
Dual Serial and Parallel Port. Monitor in 8K 
EPROM and 4K RAM. nas ne oe sO OOOO 
Comart PRESTAID Viewdato Subsystem 
including Display Board, Modem and 


-690.00 
00 


ftware 

Comort C-IFDC intelligent ‘Diskette Drive 
Controller with ZB0A Processor 21-295, 
Comant C-CPU Z80A system Processor Board 
incl, 2 Serial/1 Paratlel Port...............200,00 
Comant 4S10 4 Channel Synch/Asynch Interface 
Board....... .250.00 
Dual Systems CiK24 Battery Supported Real 
Time Calendor Disk....... 95.00 
Dual Systems se 32K CMOS Battery 
Supported Mem .1195.00 
Dual Systems CMEMI8 16K CMOS Battery 
Supported Memory ..895. 


CROMEMCO 68000/Z80A 
SUPER MICRO SYSTEMS 
Cromemco CS 1D2E System 1 including Dual 
390K 5” Floppy Disks, DPU, MCU, 256MSU 
and 16 FOC Cards in 8 Slot S100 Card, Tabie 

Top Enclosure 5 ...3620.00 
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Cromemco CS1D5E as CS1D2E but with 512 
MS Ute ciavee seems s anny .4280.00 
Cromemco CS1HD2E System 1 including Single 
390K 5” Floppy Disk, 5.5M Byte 5” Winchester 
Disk, OPU, MCU, 256MSU, 16FOC, 
W012. 995.00 
Cromemco CS1HDS5E as CSTHD2E but with 
512MSU .6255.00 
Cromemco CS3D5E System 3 including Dual 
1.2M Byte Floppy Disk Drives, 21 Slot Card 
Cage, DPU, MCU, 512MSU, I6FDC ....6585.00 
Cromemco CS3HD5E os CS3D5E but with 5” 
5.5MB Winchester Disk and W01 ...... 8230.00 


CROMEMCO Z80 


COMPUTER SYSTEMS 
Cromemco CS- 1H System One including ZB0A 
Processor, 64K Memory, 390K Byte 5” Floppy, 
5.5M Byte 5” Winchester Disk and VDU/ 

Printer Intertaces...... .4595.00 
Cromemco CS-18 Slot S100 Bus. Computer 
System One, with Z80A Processor, Duol 5” 
Diskette Drives, 64K Memory, VDU/Printer 

WF. ssascs ee eaeeeeontt ss a ae .2630,00 
Cromemco CS-2 21 Slot $100 Bus. Computer 
Systern Two, 280A Processor, Dual 5” Diskette 
Drives, 64K Memory, VOU/ Printer Interfaces 
(19" Rack Mount)... .3095.00 
Cromemco CS-3 21 Slot $100 Bus. Computer 
System Three: ZB0A, 64K Memory, Dual High 
Speed 8” Diskette Drives (1.2M Byte each), 
VDU/Printer Interfaces (19” Rack 

Mount)....... .4495.00 
Cromemco 2-2H 12 Slot S100 Bus. Hard Disk 
Computer Systern with Z80A Processor, Dual 5” 
Diskette Drives, 10M Byte Winchester Drive. 64K 
RAM & VDU/PrinterIntertaces ..........6585.00 
Cromemco Z-2H/GS Cromemco Graphics 
System based on Z-2H, together with additionol 
Duol Ported 96K Byte Video Memory, High 
Resolution Grophics |/F ond Bit Pod Interfaces 
CDOS and SGS Software Included ......8560.00 


CROMEMCO GRAPHICS 
OPTION 

Cromemco SD1 High Resolution (754 x 482) 
Colour Graphics Interfoce Board... 595.00 
Cromemco 48KTP 48K Byte Dual Port Graphics 
Memory .. 755,00 


VDU’S & MONITORS 

Comart WY100 Visuol Dispiay ferminol, Green 
Display, 24 x 80 ond Status Lines. Detoched 
105 Key Keyboard with Numeric Pad, Function, 
Cursor ond lg Controls. Swivel ond Tilt 


Display ..675.00 
Volkercroig 4404. ..995.00 
Volkercraig 4404WS .. ..695.00 


Cromemco RGBI4LP. iss Resolution. 
Monitor 13 


BUG— BYTE SOFTWARE 
All apes Available For Acorn, VIC, BBC, 2X81 
Spectrum. Call for avollability. 


95.00 


BOOKS 


Very wide range of computer books 
stocked at all shops. 


DISKETTES 

Wabash 51/4." Single Sided, Single 
Density 

Wabash 51/.” Single Sided, Double 
Density. 

Dysan 51/4” Double Sided, Double 
Density. .3.90e0 
Dysan8” Double Sided, Double Density 4.40ea 
Full range of 5a” & 8” Diskettes in stock 


1.70¢e0 


2.13e0 


There are sa many micro computers an the 
morket thot choasing the right ane is far fram 
easy. 

And itisn’t made any easier when you find 
them cheek by jow! with comeros, hi-fianda 
host of other electrical equipment. 

What yau need is someone that is single 
minded, And thot means us. 

Byteshaps are fotally dedicated to micra 
camputers. So not surprisingly, we can offer 
you a wider range becouse we sell nothing 
else. 

Our prices are keener too. Sa are aur statt 
tach one is an expert who can make sure you 
get the camputer that's exactly right for 
you — whether it’s a £40 hame micro ara 
£20,000 business system. 

What's more we'll freely advise you on 
expanding or upgrading your system as your 
knowledge or your requirements grow. While 
our Micraserve Centres ofters service and 
maintenance on site at our shops. 

After all, we are the UK’s longest 
established microcomputer specialists. 
Come and see us soon. 


SYSTEM SPOTLIGHT 


DRAGON 32 


Compact home computer designed for 
famity use that nevertheless compares 
favourabty with far more expensive 

models on the market. Comprehensive 
features include 32K RAM memory as 
standard, expandable fo 64K, 

professional keyboard ond Microsoft BASIC 
with odvanced graphics using nine 

colours. Simple operation and wide range 
of available software and add-on units. 


170.00 ex. VAT 
PRICES 


CP/M SOFTWARE EXCH. VAT 


ACCESS MNGR Digitol Research rome 3 80 
TOO case 

ANIMATOR Micrafocus Progamming 
To@li: an ; 
BASCOM Microsoft Basic ‘Campller . PS 227.46 
BASIC-80 Microsoft Basic Interpreter . . 

BAZIC Micromikes Basic Languoge ....;.: ‘£120.00 
BSTAM BYROM Softwore Communications 
Package between CP/M based machines. Both 
machines require BSTAM. . .115,00 
BSTMS BYROM Software Communications 
Package. A commercially orientated, TTY 
Emulation Focility for CP/M Systems. ...,.115.00 
6T- a Digitol,Research Programming 


CALCStAR Micropro Financial Plonning/ 
Budgeting, Electronic Spread Sheet 
Package. . 16 
— Caxton Fost Store ond Search 

1 


Syste 5.00 
C880 Digital Research Basic 

Compiler ........ : ...290.00 
CBASIC Digitol ‘Research Basic 

Longuoge ....... 87.00 
CBASIC/86 Digital a Bosic Longuoge 
for 16 BIT Micro’s (CP/M) 86).............190 00 
CIS COBOL Microfocus CO BOL 

Language 425.00 
COBOt TRAIN Mictocal Training Package for CIS 
COBOL ..... -350.00 
COBO1-80 Microsoft COBOL Compiler... 421.63 


CP/M Digital Research Operating System 87.00 
CP/M for $BC Digital Research ikon 
System . 116. 
CP/M -86 Digitol Research Operating System for 
16 Bit Micro’s....... 5.00 
CP/M-86 DISPWR Digital Research Open 
System .. 
CP/M-86 + CB86 Digital Research ae 

: 350.00 


System + Language 

CP/NET Digitat Research Networking Operating 
System ... 116 
CPFILT Jorogate Operating System 

Simulator 55.00 


DATASTAR Micropro Database Package . 195.00 
DATASTAR U/D Micropro Update for 

DATASTAR. eaeeeen LOO 
DBASE II Ashton-Tote Relational Database + ZIP 
(ZIP is o Screen and Printout Form Writer for 
DBASE Il)... 435.00 
DISPLAY MNGR Digital Research ch Programming 
Tool -235.00 


EDIT-80 Microsoft Editor... ... 
EXTEND Jorogate Utility .. 
FILESHARE Microtocus Utility 
FILESTAR Microsec’s Disk Reformatter CP/M to 
IBM, DEC, Motorola and Intel Formats ...195.00 
FMS-80 DUR Assoc. Database /FM 
FMS-81 DUR Assoc. Database/FM . 
FMS-82 DUR Assoc. Database /FM 
FORMS 2 Microfocus Table Maker. Useful with 


ISCOBOUe...-+-c-nnessasesin=' ...110.00 
FORTRAN-80 Microsoft FORTRAN 

Co Ee 288.48 
GBS Bylesoft General Business 

System... . 810.00 


ITC CP/M Intelligent Jerminols Corporation 
CP/M Operating System for Cromemco 200.00 
KSAMBOEMS Datobase......... serasen DDO 
UNK-80 ssn Research insta 

Tool. 


Seen eee sais OOD 
MACRO: 80 Microsoft Macro ‘Assembler 116.50 
MAILMERGE Micropro aly a oe 
Enhoncement to link with WORDSIAR .. 
MAIULMERGE UD MAILMERGE Updote 
MARS Sophire Business System... . 
MICROSTAT Ecosoft Statistics Package . 
MILESTONE Organic Software Critical 


de 00 


Path Package . .225.00 
MP/M Il Digital Research Multi- User Operating 
yet hee .260.00 
P/M 86 Digital Research Multi-User Operating 
System for 16 Bit Systems. ...............380.00 
MSORT Microsoft Sort Utility Poscol........ 83.21 
PASCAL/MT + &SPP Digitol Research Pascal 
Language with Speed Programming fool 275.00 
PASCAL/MT + Digitol Research Pascol 


Langwage .205.00 
PASCAL/MT 4 86 Digital Research Pascal 
Language for 16 Bit Systems ............. 350.00 


PL/J-80 Digital Research Language ....290.00 
REFORM/DEC Microtech Disk Reformatter CP/M 
toond from Dec. ...... see asen. DIOLOO 
REFORM /IBM Microtech Disk Retormatter 
CP/MtaondfromIBM ......... 110.00 
RMAC,LINK Digital research Programming a 
SID Digital Research Programming Joo! pe 00 
SID-86 Digital Research Programming 

Tool . 87.00 
SIM22 Wheatcroft Hards Operating Systems 
Simulator CP/M Simulator for CROMIX 

Version Il .. .55.00 
SPELLSTAR Micropro Proofreading Utility " link 
with WORDSIAR ......... 138.00 
SUPERCALC Sorcim Financial Planning/ 


Budgeting Electronic Spread Sheet 
[2.01018 hese co eae Eee oT Peace 190.00 
SUPERSORT Micropro Son Utility... 125.00 
SUPERSORT UD Micropro SUPERSORT 

Update ......, ..25.00 
SUPERVYZ Epic Application Control .......55.00 


T/MAKER II Lifeboat Associates Financial 
Planning / Budgeting Electronic Spread Sheet 
Package . ....195.00 
W/S TRAINING Micropro Training Guide for 
WORDSTAR ..17.00 
WORDSTAR Micropro Wordprocessing 


Package ... 255.00 
WORDSTAR U/D Micropro WORDSTAR 

Update .\....... -50.00 
WP WORKSHOP MAC Lid Training G Guide for 
WORDSITAR or MAILMERGE 75.00 
X1802 Avocet Cross Assembier 115.00 
X3870 Avocet Cross Assembler ..........115.00 
X6502 Avocet Cross Assembler ..........115.00 
X6800 Avocet Cross Assembler ...115.00 
X8048 Avocet Cross Assembler 115.00 
XBASIC Xiton Language . 185.00 
XCOPY Xiton Utility 50.00 


X CP/M Xiton DR ae System .....100.00 
Xt786 Digitol Research Programming Tool 87.00 


ZSID Digital Research Programming Too! 59.00 


CROMEMCO SOFTWARE 


FOR 68000/Z80A SERIES 
Cromemco CRO-D Cromix (Multi-User / Multi 
Tasking) Unix Based Operating lle i, 00 
CromemcoFOR-D Fortran ‘77 . 
Cromemco PAS-D ISO Pascal. 


~ Cromemco ASM-D 68000 Mocro 


RA crea: IEA, 0 Be o-2 8 395.00 
Cromemco STB-D 32K Structured 
BD Se saccche) cas -- oo ae. - 95.00 


Cromemco CCC-DC-Compiler @ ....... 395.00 
Cromemco COB-D Cobol Compiler @ . 
Note: All 68000 Languages (Suffix D) require 
Cromix (CRO-D). All Software is available on 5” 
or 8” Flappy Disks — Please Specify. 

@ = Availability early ‘83 


CROMEMCO OPERATING 
SYSTEMS 


Cromemco CROMIX Multi User /Multi Tosking 
Unix Based Operating System (780A 

Systems). ..... 395.00 
Cromemco KSAM KSAM File Management for 
CROMIX (Z80A) . .. 195.00 


CROMEMCO LANGUAGES 
(Z80A) 


Cromemco FDB 16K BASIC Interpreter...130.00 
Cromemco FDF Fortran IV Compiler ..... 195.00 
Cromemco FDC Cobol Compiler......... 395.00 
Cromemco STB 32K Structured BASIC oes 
RN ron anee ee er ee «os 130.00 
Cromemco FDR RATFOR- Rational Fartran IV 
Compiler & Pre-Processor..............,..260.00 
Cromemco FDA Z80 Macro Assembler ..195.00 
Cromemco CCC C Compiler (Requires 

Cromix) .... 95.00 
Cromemco RPG RPGII Report Generator. oan 00 
Cromemco LSP LISP List Processor. ...... 260.00 
Cromemco COL Overlay Link Editor ...... 260.00 
Cromemco IDS1.0.P. Development 


Software... 395.00 
Cromemco CDS Diagnostic Systems 
Software. ....130.00 


All software is available on 5" 01 8” 
Diskettes — please specify. 


ALL PRICES EXCLUSIVE OF VAT 


*Borclaycard Viso & Access 
cards taken in payment. 


“Shop opening hours 9 — 5.30, check 


Individual shops for detaits of Saturday opening 
fimes. 


*Phone Mail Orders accepted. Please contact 
neorest shop for P.P. & Oetivery Rates. Regret 
na C.0.D. 
“Some items may be subject fo a dollar 
surcharge if the dollar exchange rate changes 
More than 5 cents. Prices will be adjusted in line 
with the rate prevailing at the time of purchase. 
* Prices subject to change without notice E. & 0.€. 
* Whilst we carry a vost range of stock, we 
cannot guarantee that every advertised Item will 
be available in each shop. 
“All goods ore new and include factory 
wasranties. 
* NO refunds On opened software. 
“Orders trom Government Depts. & Colleges etc. 
welcome. 
“Leasing & HP facilities Sy Sone apply for 
written details. 
* Detailed prices 
available on 
request 


THE BUTE SHOP 


A member of the 45 


43 Comart group of companies 


LONDON 


GLASGOW 


NOTTINGHAM 


The Byteshop The Byteshop, Magnet House The Byteshop 
324 Euston Road NW1 61 Waterloo Street 92A Upper Parliament Street 
Tel: 01-387 0505 Tel: 041-221 7409 Tel: 0602 40576 
BIRMINGHAM MANCHESTER SOUTHAMPTON 
The Byteshop The Byteshop Also at XITAN systems 
94-96 Hurst Street 11 Gateway House, Piccadilly, 23 Cumberland Place 
Tel: 021-622 7149 = Station Approach Tel: 061-236 4737 Tel: 0703 38740 
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Software Manual 


& Manuat Only 
ANTHONY ASHPITEL 
TYPING TUTORS 
BASIC VERSION £50 
BUSINESS VERSION £125 £25 
BYROM SOFTWARE 
BSTAM—Utllity to link one micro- 
computer to another also using BSTAM £112 £7 
BSTMS—Utilty to link a micro to a mini 
or mainframe £112 £13 
— CP/M USER LIBRARY 
and OEM 51 Volumes—Price per volume 
8" dise {one volume per disc) £5 
terms 5” disc (one volume per 2 discs) £10 
available Index £2 
DIGITAL RESEARCH 
CBASIC v 2.08 £76 £16 
C@-80 1.3 £312 £21 
PASCAL MT+ £206 £24 
PASCAL MT+ WITH SPP £297 35 
PASCAL MT- LIB SOURCES £129 
PASCAL MT+ SPP ONLY £147 £12 
MP/M 1.1 £138 £21 
MP/M 2.0 £288 £35 
CP/M86 £171 £32 
CP/M 2.2 £103 £24 
CP/NET £126 £16 
MLTS86 £94 £8 
SID 1.4 £50 £16 
ZSID 1.4 £65 £16 
MAC £62 £16 
TEX3.0 £65 £16 
DESPOOL £31 £7 
PL/1-80 £315 £32 
BT-80 £165 £24 
ELECTRONIC ACCOUNTING 
SERVICES 
LINEAR & GOAL PROGRAMMING £200 £10 
FOX & GELLER 
QUICKSCREEN FOR DBASE-iI £103 £14 
QUICKSCREEN FOR CBASIC/CB-80 £103 £14 
QUICKSCREEN FOR MBASIC £103 £14 
QuICKCODE FOR DBASE-II £182 £21 
GRAM BUSINESS 
SYSTEMS LTD. 
DISKREV £65 £13 
DISKLENE £40 £6 
OISKORG £50 £6 
DISKED-2 £65 £8 
DISKTOOLS-1 (DISKREV-DISKORG) £90 £15 
DISKTOOLS-2 (DISKTOOLS.-1- 
DISKED-2) £145 £19 
Full ORDER INFORMATION 
descriptive When ordering CP/M sotlware please specify the format you 
Catalogue: require Ail soltware Items are subject !o VAT. Manuals when 
Purchased separately. are not subject to VAT. Please add 
available £375 (ptus VAT) for postage and packing for the first Item 
€1 purchased, and then £1.00 for each extra tem For overseas 
a please add £6.50 per ilem and then £1 50 for each extra item 
required Most software in this advertisement is available 
eek from stock and a 72 hour return service is fherety otfered on 
from most prepaid orders These details and prices are all current 
as of October 1982 Our prices reflect an exchange rate ot 
first U.S. ¢1.7 to £1.00, (Telephone at time of purchase to contiem 
purchase latest prices.) Atl payments must be In Sterling and drawn 


MEDIA AND 
FORMATS 


Altos 


against aU K bank 


MAIL ORDER - TELEPHONE ORDER - VISIT - Send Cash. 
Cheque, Postal Order. IMO. Access or Barclaycard/Visa’ 
number to Microcomputer Products International Ltd.. Room 
PC. 11 Cambridge House. Cambridge Road. Barking. Essex 
1G118NT 


Cromemco System 2 DD/SS 
CSSN Backup 
Cyter 8 
Datapoint 1550/2150 
Al Dec vT 180 SSDD 


APPLE CP/M-80 13 Sector 
APPLE CP/M-80 16 Sector 
Blackhawk Micropolis Mod Il 
British Micros Mimt 

Cailfornia Computer Sys 8 in 
CDS Versatile 4 

Columbia Data Products 8 in 
Comart Communicator CP50 
Comart Communicator CP100 
Comart Communicator CP200 
Comart Communicator CP500 
Compal-60 

CPT 8000 

Cromemco System 3 
Cromemco System 2 SO/SS 


Delta Systems 
Dynabyte DB8/4 
Exidy Sorcerer + CP/M-80 


Exidy Sorcerer * Exidy CP/M-80 8" 


Exo 

Gemini Galaxy | 
Heath H8 » H47 
Hewlett-Packard 125.8in 
IgM PC-DOS SSDD 
{BM PC-DOS DSDD 
(BM CP/M-86 SSDD 
18M CP/M-86 DSDD 
(CL-PC 

ICL DRX Series 
ICOM 3712 


Pp] MhlcROCcCOMPUTER 


PRODUCTS 


INTERNATIONAL LTD. 


SOFTWARE FOR CP/M COMPUTERS 


INFORMATION UNLIMITED 


WHATSIT (Database Management 


System) 


KLH SYSTEMS 


Spooler for CPM systems v3.0 


MAGIC CIRCLE SOFTWARE 


CPM SIM 
MICRO-AP 
SELECTOR-V 1.6 
MPI LTD. 
FORTH 

PAYROLL 


SALES LEDGER 
PURCHASE LEDGER 
NOMINAL LEDGER 
INCOMPLETE RECORDS 
MATHSPACK 
STATSPACK 


MICROFOCUS 


CIS COBOL version 4.5 
FORMS 2 (new version) 
ANIMATOR 
FILESHARE 


MICROLOGY 


FTNUMB (FORTRAN-80 RENUMGER 


& REFORMATTER) 


MICROPRO INC. 


WORD-MASTER 1.7A 
TEX-WRITER 2.6 
WORDSTAR 3.0 


MAIL MERGE 3.0 (requires Wordstar) 
SPELLSTAR 1.2 (requires Wordstar) 


WORDSTAR TRAINING MANUAL 


WORDSTAR CUSTOMIZATION NOTES 


SUPER-SORT 1.6: Version 1 
DATASTAR 1.101 


DATASTAR CUSTOMIZATION NOTES 


CALCSTAR 1.2 


APPLE VERSIONS 


WORDSTAR 3.0 


MAILMEAGE 3.0 (requires Wordstar) 
SPELLSTAR 1.2 (requires Wordstar) 


DATASTAR 1.101 
SUPERSORT 1.6 
CALCSTAR 


Software Manual 


Software Manual 


& Manual Only & Manual Only 

MICROSOFT INC. 
BASIC-80 5.21 £218 

£80 BASIC Compiler 5.3 £241 
FORTRAN-80 3.44 £306 
COBOL-80 4.60 £447 
M/SORT 1.012 £88 
EDIT-80 2.02 £76 

£82 £7 MACAO-80 3.43 £124 
MULISP 2.12 £124 
MUMATH 2.12 £153 


£141 
OSBORNE & ASSOCIATES 
ACCOUNTS PAYABLE & 

ACCOUNTS RECEIVABLE £50 £15 
£324 £29 GENERAL LEDGER £50 £15 
PHOENIX SOFTWARE 

£85 £23 
f85 £23. ASSOCIATES (For Z80 only) 
£200 £15 PLINK—Dise to dise link loader £85 £18 
20 EIS PASM—Macro Assembler £85 £18 
1300 a PEDIT—Line editor with Macros £85 £18 
£120 BUG—Very powerful debug £85 £18 
£120 PDEVELOP Package with all the above £227 £39 
PLINK—2 Overlay Link Loader £218 £18 
cas eas SAPPHIRE SYSTEMS LTD. 
£110 £10 
ae tas MARS £295 £25 
£250 0 
STRUCTURED SYSTEMS 
(All converted to UK Standard) 
£50 SALES LEDGEA £350 £20 
PURCHASE LEDGER £350 £20 
NOMINAL LEDGER £350 £20 
STOCK CONTROL £350 £20 
LETTERIGHT £112 £13 
£88 £26 ANALYST 
an a {Fille management Reporting System) £147 £13 
£88 £12 NAD (Name and Address selectlon 
£147 £12 system) £65 £13 
£21 QSORT £65 £13 
£59 
£147 26 SUPERSOFT INC. 
£59 DIAGNOSTICS 1 £53 £11 
£176 £29 TERM £85 £8 
SYNTAX SOFTWARE LTD. 
£221 £44. CP/M TUTOR £55 
£74 £12 
£115 £12, TOL SOFTWARE 
fig. £28. ~ (Technical Design Labs) 


MICROTECH EXPORTS 


REFORMATTER CPM3i8M 
REFORMATTER CPM@DEC 


IMSAI VDP-80 
Industrial Microsystems 5000 
Industrial Microsystems 8000 
Intel MDS SD 

intertec Superbrain SSDD 
Intertec Superbrain QD 

{SC Intercolor 8063/8360/8963 
ITT 3030 OSDD 

Micromation 

Micropolis Mod It 

Morrow Discus 

Mostek 

Multi-Tech 1 

Multi-Tech 2 

Micromation 

Micropolls Mod I 

Morrow Discus 

Mostek 

Nascom (Gemini Orives SSDD) 
Nascom (Gemini Drives DSSD) 


£147 
£147 


BUSINESS BASIC 
ZTEL (Text Editing Lang.) 


£80 
£35 


Nascom/Lucas N1_ SD Systems 5.25in R3 
NCR 8140/9010 A1_ SD Systems Bin Al 
NNC-80 Al Sharp MZ-60B8 R7 
NNC-80W Al Sharp PC-3201 RB 
North Star Advantage P2 Shelton Signet RK 
North Star Horizon SSSD P1 Spacebyte Al 
North Star Horizon SSDD P2 Tarbell 8in Al 
North Star Horizon QD (MPI CP/M) P3 TEt 8in Al 
North Star Horizon QD Televideo DSDD ss 
{Other CP/M) P2 Torch N2 
Nylac Micropolie Mod tt Q2 Toshiba T7200 DSDD SF 
Osborne-t RP TRS-80 Modell - Shuftle- 
Pertec PCC 2000 At board 8in Al 
Rade 1000 SSDD AL TRS-80 Modell tt Al 
Rade 1000 DSOD RM Vector MZ Q2 
Rair Black Box RE vector Systems 2800 Al 
Research Machines 5.25in AN Vector Systems B Q2 
Research Machines Sin A1 Vector VIP Q2 
Robotron 5” N3 Xerox 820 5.25in S6 
Robotron 8” Al Xerox 820 Bin Al 


ROOM PC, 11 CAMBRIDGE HOUSE, CAMBRIDGE ROAD, BARKING, ESSEX, 1G118NT, ENGLAND 
Telephone: 01-5916511 Telex: 892395 


QUALITY PRODUCTS FROM THE HOME OF MICROCOMPUTER SOFTWARE 


ORE GOOD REASONS 
TO RING Ol~- S91 65ll 


SAVE OVER WiteN YOU ORDER ONE OF THESE 
a» 20% ! SUPER ALL STAR PACKS 


Tar | ALL-STAR WORD 
| PROCESSING PACK. 


Here’s your chance to get the best 
word processing package at the 
best price ever. The All-Star Word 
Pack from MicroPro — WordStar © 
MatiMerge™ and SpellStar™ — 
makes it easy. 

With the All-Star Word Pack, you 
can: 

e Write letters, articles and reports 
in a fraction of the time you do 

now 

© Print mailing labels at the touch 
of a key 

© Send out personalized form letters 

without typing them individually 

Make sure every word Is spelled right 

every time, and much more. 


WORDSTAR: The No. 1 selling word- 
processing software. The industry 
standard because it’s simple to 
learn for basic word processing, yet 
packed with so many 
sophisticated features, you'll 

never outgrow it. 

MAILMERGE: The easy way to 
send personalized form letters at 

a fraction of the time and 

expense of individually typed 
letters. MailMerge also creates 
invoices, prints mailing Jabels, 

and produces documents using 
commonly used paragraphs. 
SPELLSTAR: The quick way to 
help make everything you write 
letter-perfect. SpellStar checks 
every word in your WordStar 
documents against its 20,000- word 
dictionary-on-a-disk. You can 
freely add words to SpeliStar’s 
dictionary or create your own 
special dictionaries for such 
things as technical terms or 

client names. 


MAIL 
ORDER 


TELE- 
PHONE 


CREDIT 


* VISIT « 


ALL-STAR DATA PROCESSING.PACK. 


Three of the most powerful © data handling products. you can buy — at very special savings while supplies last. With MicroPro’s 
DataStar)” CalcStar™ and SuperSort™ , you can easily automate many of your most important record-keeping tasks for remarkable 
gains in productivity, plus forecast what you'll need to make your business grow. 

With the All-Star Data Pack you can: ‘ 

e Create an inventory system that lets you check and.update instantly 

e Maintain customer lists accurate to a letter 

© Prepare financial forecasts in a matter of minutes, and much more. 


Trade 
Enquiries 
Welcome 


DATASTAR: Enter, update and retrieve virtually any kind of information you use in your business — such as customer records, 

shipping schedules and inventory records — in seconds. DataStar molds itself to your expanding needs. 

CALCSTAR: The electronic spread sheet and financial planning tool that helps you make better business decisions. What if you add 
more product lines? Hire another employee? Lower prices? CalcStar helps you make projections that show you the financial effects of 
your decisions. 

SUPERSORT: Sorting, selecting and merging data with remarkable speed and convenience. For example, SuperSort can take your 
customer list from DataStar and create a whole new file of customers identified by post code, last date of contact or other characteristics 


that you choose. P 
@ Circle No. 108 


Micro+Telex 


A totally new and revolutionary concept in 
business computing and Telex operation 


See us at Compec 
Stand 9031 
Grand Hall Gallery 
16-19 November 


Millbank Computers lead the way again The Millbank CTX-10 Telex System 
with a new application which will prove connects to a standard telex line via B.T. 
invaluable to business computer users. interface and incorporates a host of features, 


including auto dial with retry, automatic 
Based on the superb Millbank System 10 message storage, convenient telex preparation 


microcomputer, the Millbank CTX-10 Telex using word-processing software, transmission 
System adds a new dimension to time control and failed transmission 
microcomputer applications which permits identification. 

simultaneous data or word-processing and The Millbank CTX-10 Telex System also 
incoming telex facilities plus almost saves time and money. Call us to find out 
unbelievably simple outgoing telex operation. | how much! 

The Millbank Range 


The CTX-10 Telex System is just part of a comprehensive range of microcomputers and peripherals backed 
up by a nationwide dealer network, a 12-month warranty on Millbank computers and full technical service 
and back-up. For hard disk users the Millbank System 10H (5MB) represents the best value-for-money 
integrated system available, our printer prices are unbeatable, and we can now offer the new Qume/Diablo 
compatible Olivetti DY311/SI — the new industry standard word processing printer. 


* 9 


when the warranty expires 


What happe 


5MB Hard Disk waiters 120 Olivetti DY311/Si Technical back-up 


Millbank Computers Limited, Millbank House, Amyand Park Road, Twickenham TW1 3HN. Tel: 01-891 4691. 
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BIRMINGHAM 


Based in the heart of the professional area 
of Birmingham, Midland Micro Ltd ; 
provides a comprehensive computer service 
tousersinthe Midlands. , 

We supply everything from a single 
diskette to an advanced network or 
Mini-computer system using standard 
software and tailor-made packages. 

Services provided by our experienced 
staff include consultancy, training, 
maintenance, and full after-sales service. 
Contact: Ernest Willcox or lan Willcox 
Midiand Micro Ltd 
George House, George Road 
EDGBASTON, Birmingham B15 1PG 
Telephone: (021) 455 7431 


CALNE, Wiltshire 


Suppliers of accounting and related 
business software in particular, the Financial 
Director package incorporating bought and 
sales ledgers, cash book, nominal ledger, 
budgets and monthly management 
accounts ; 

Other software, eg. order entry, invoicing 
and stock control, tailored to individual user 
requirements. 

Microshade provides a total sales and 
support service for the System 10 
Contact: Bryon Horton 
Microshade (Business Computers) Ltd 
Westhill House, 4 Market Hill 
CALNE, Wiltshire 
Telephone: (0249) 814879 


CAMBRIDGE 


The Avery Computer Company 
showroom Caters specifically for the needs 
of local small businesses. A wide range of 
systems cover applications from financial 
modelling, forecasting, payroll etc. to large 
multi-user systems which can carry out all 
the functions of the electronic office. 

We supply standard and customised 
software, special computer-aided learning 
courses and, above all, maintain close client 
liaison before and after installation 
Contact: Michael Avery or David Spry 
The Avery Computer Company 
13 The Mall, Bar Hill 
CAMBRIOGE CB3 8DZ 
Telephone: (0954) 80991 


CHELTENHAM 


‘We won't blind you with science’ is 
the basis of this locally owned company’s 
services to businesses, institutions and 
individuals. 

Partners have wide-ranging business and 
computer experience and have built up an 
impressive range of books, manuals, 
personal computers, business computers, 
standard software and consumables. 
Contact: David Lewis, 

Robin Pheips or Don Price 
The Computer Shack 

44 Pittville Street 
CHELTENHAM, Gloucestershire 
Telephone: (0242) 584343 


This is not a comprehensive list of Mitibank 
dealers so if your area Is not covered by any 
of the dealers here call us direct. 
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EXETER 


Teffont Business Systems have 
specialised in ‘word communication’ 
equipment throughout south-west England 
for the past three years : 

The computer division markets Micro and 
Mini computers. We put strong emphasis on 
well-proven business software, 
word-processing, telecomunication, and 
professional service/training by experienced 
engineering and training staff. 

We also supply ‘Europe’s No.1° range of 
facsimile machines and are Prestel dealers 
Contact: Stephen Taylor 
Teffont Business Systems Ltd 
48-49 High Street, EXETER EX4 3DJ 
Telephone: (0392) 30438/9 


EPSOM, Surrey 


The primary business of Bryan Wright 
Ltd is the production of programmes to 
meet specialised and individual needs, 
exclusively for the Millbank System 10 
Micro-computer range. 

Consultancy and advice to potential 
Micro-computer users. 

Specifications, analysis and programming 
A personal after-sales service for users’ 
operational problems, for changing 
requirements in programming, and system 
upgrading. 

Address labels and mailing-list service, 
with statistical analysis by areas or other 
criteria including delivery within a 
reasonable distance from Epsom 
Contact: Bryan Wright or Denis Wright 
Bryan Wright Ltd 
1st Floor, 57 South Street 
EPSOM, Surrey KT18 7PX 
Telephone: (78) 22653 


NELSON, Lancashire 


Based in the centre of the Industrial North, 
COMPUTER BASE is ideally situated to be a 
secure base for all your computing needs. 

We offer a full range of equipment from 
stationery to complete business systems. Our 
after sales service and training of your staff will 
ensure that you receive the very best from 
your computer 

A telex bureau service is also available 
offering you the facilities of a full international 
telex system without having to outlay a large 
sum of money every year 
Contact: Brian Veevers 
Computer Base (Nelson) Ltd. 

13 Pendlefields, Fence in Pendle 
Nr. Burniey, LANCASHIRE 
Telephone: (0282) 63865 


SWANSEA 


Croeso Computer Services is a well 
established Micro computer systems house 
specialising in turnkey systems for financial 
companies, bakeries, licenced trade 
stock-taking and petrol stations. 

We design specialist software systems for 
individual requirements in business, 
industry and the professions. A wide range 
of computer equipment is available 
Contact: Simon Shellard or 
Michael Breach 
Croeso Computer Services 
516 Mumbles Road, MUMBLES 
Swansea, West Glamorgan 
Telephone: (0792) 61555/6 


available at: 


LONDON (C) 


Forte Data Systems offer a complete 
business computer service from feasibility 
study to implementation. We provide a wide 
range of evaluated business packages based 
on cost-effective solutions to user ; 
requirements, using customised software if 
necessary. ; 

First-time users find our free consultation 
service an ideal starting point, existing users 
may be more interested in our main-frame 
and distributed data processing software 
development service. 

Contact: Mr V. Sippy 

Forte Data Systems 

27 Rathbone Street, LONDON W1 
Telephone: (01) 637-0164 


LONDON (E) 


Stephen Brookner, A.C.C.A., formed B & C 
Computing to offer a first class professional 
service to accountants, solicitors and the local 
industry of East London and Essex. 

B & C Computing offer a complete back-up 
service which can assess your needs and 
satisfy them in the accounting and word 
processing sphere. 

Contact: Stephen Brookner or 

Fran Hanon 

B & C Computing Ltd. 

System House, 3 Deanry Road, Stratford 
LONDON E15 4LT 

Telephone: (01) 519 0203 


LONDON (N) 


BD Computer Systems brings 
‘mainframe’ levels of skills and 
professionalism to the Micro market. Our 
experience in selling and installing large 
computers now provides full operational 
systems solutions in the Micro market 

Our customers range from a small 
professional user to a large Government 
department. 

We are ideally placed to serve all London 
and Home Counties organisations north of 
the Thames. 

Contact: Hugh Benham, 
Susan Weitzkorn or Peter Hines 
BD Computer Systems 

2 Old Brewery Mews 
Hampstead High Street 
LONDON NW3 1PZ 

Telephone: (01) 435-4442 


LONDON (S) 


Micro Automation Computing Ltd was 
formed in 1979 with over fifty man years of 
computer experience to provide and 
support systems and software based on 
Micro and Mini technology. 

Special emphasis is placed on real time 
systems for commercial, industrial and 
engineering applications. Services available 
include the supply of complete computer 
systems, tailored turnkey systems and 
packages, data base applications, specialised 
drivers for word-processing and colour 
graphics, and systems software for Micros. 
Contact: David Shorter 
Micro Automation Computing Ltd 
207 Putney Bridge Road 
LONDON SW15 2NY 
Telephone: (01) 874 2535 
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PUZZLE IT OUT WITH 


16K, 32K or 64K Tape loading Unique RAM Pack 
RAM packs — Interface giving of 32K allows 
plug on module constant output plug in of your 
giving memory levels to your ZX, current 16K pack 
expansion on regardless of input to give total of 
your ZX system. levels from your 48K of memory. 


tape cassette. 


ALL PRICES ARE INCLUSIVE OF VAT, POSTAGE AND PACKING. ALSO INCLUDES 
FULL YEAR’S GUARANTEE ON ALL PRODUCTS. DELIVERY WITHIN 28 DAYS 


DEALER ENQUIRIES WELCOME 


Please supply me with the following JIGSAW items:- 


Qty. 

[|] 16K RAM Pack(s) @ £22 each eee eee 

[ | 32K RAM Pack(s) @ £35 each “epee eae 

[ _] 64K RAM Pack(s) @ £53.95 each 2 Sere ore 

[ | 32K+ RAM Pack(s) @ £39.50 each I 2ic'sae asses 

[ _] Tape loading Interface @ £9.50 each Ca rene 
| enclose my cheque/P.O. for £ oo... .. cece cece ccc eeeeeeees Alternatively charge directly to my 
Bcceageaneuavenrp LP eT ft Td PTT rE TdT dT WT 
ee ONIN, 2S Nira 0-5. A on cee MR ace c ce eee cee eecsecsnsanccanersMtanens 
es PCL. MTG Lieven Stagn ee reette sdlGs vecsrsccccsscecrsssaccceassnchattteie mates 


Send this order with your remittance to: 


CAPS LTD, 28 THE SPAIN, PETERSFIELD, HANTS GU32 3LA 


TEL: 0730 67221 
®@ Circle No. 110 
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* 5y at 2A and + 12vat 100mA * 780 SIO 


* RE-ADDRESSABLE 1/0 CHANNELS * 2 280 PIO 

* CUSTOMISING/PROTOTYPING AREA * Z80 CTC 

* 40MHz CLOCK FOR DIGITAL TIMING * MANUAL 

* LOW CHIP COUNT — HIGH RELIABILITY * 300mm SQUARE 


HAWK 6480 OEM SBC 


THE BOARD YOU'D DESIGN YOURSELF 
- IF ONLY YOU HAD TIME 


* 4MHz Z80A PROCESSOR 

* DIGITALLY CONTROLLED 64K RAM PLUS 

* UP TO 32K EPROM INZ.I.F. SOCKETS 

* USER BANK SWITCHING 

* 2 PROGRAMMABLE SERIAL PORTS 

* BI-DIRECTIONAL PARALLEL PORT | a eee 
* WINCHESTER CONTROLLER INTERFACE ren ram ss br 
* 5%,” FLOPPY DISC CONTROLLER 

* BRITISH MADE 

* 12 MONTHS GUARANTEE RRP £420 

* CP/M available* 


GENEROUS DEALER/OEM DISCOUNTS AVAILABLE 


CP/M is the trademark of Digital Research 


HAWK build up to a standard 
not down to a price 


For further details, please contact John Spencer HAWK COMPUTERS LIMITED 


PARK HOUSE 88-102 KINGSLEY PARK TERRACE NORTHAMPTON NNe2 7HJ 
TEL (0604) 710522 TELEX 312517 SHARET G 
FAX (0604) 20465 


@ Circle No. 111 
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Transam 


1. GENERAL OFFICE 


ATP-80: Redwood Software £270 
Powerful British wordprocessor with exceptional features. 
Cardbox: Caxton Software £155 
A fast, impressive, simple to use card indexing system for 
computers. 

Datapen: Redwood Software 

A database where the forms can be designed using a 
wordprocessor. The base is used to manipulate data. 
Datastar: Micropro £175 
Excellent package for data entry, retrieval and update for 
microcomputers. 

Dbase Il: Ashton Tate £395 
The most sophisticated database available on micros. Very 
fast and exceptionally powerful. 

DMS: Compsoft £400 
A fairly sophisticated database designed for the unskilled 
user. Links simply to Wordstar. 

Documate: £95 
A program for indexing books which have been typed in 
using Wordstar. 

Fileforce: Brand £250 
A very flexible and powerful British Database with some 
unique features. 


£150 


Indexer: TCL Software £100 
A book indexing program for professional Indexers. 

Mail Merge: Micropro £75 
Mailing system and extra facilities for Wordstar. 

Spell: Software Tools Inc. £45 


A powerful proof corrector/spelling program with a virtual 
dictionary of 40,000. Wordstar can call it. 

Spellbinder: Lexisoft £275 
A powerful and popular wordprocessor, easier to use than 
Wordstar. 


Spellstar: Micropro £125 
Wordstar’s spelling program. 
Wordstar: Micropro £195 


The ‘Industry Standard Wordprocessor, includes many 
powerful text formatting and printing functions. 


Wordstar self instruction disk: MAC £75 
Help at all levels with Wordstar. 

2. BUSINESS AND ACCOUNTING 

Purchase Ledger: TABS £250 


Includes Day book, Cashbook, Audit trail, Aged debtors 
analysis, VAT analysis and Reports. Links to Stock, 
Nominal and Job Costing. 

Sales Ledger: TABS £250 
Includes Day book, Cashbook, Audit trail, Aged debtors 
analysis, VAT returns and Reports. Links to Stock and 
Nominal. 

Nominal Ledger: TABS £250 
For up to 1000 accounts. Day book, analysis, Trial balance, 
all accounts and subtotals printed. Links to Sales, 
Purchase, Stock, Payroll and Job costing. 

Payrott: TABS 

For up to 1000 employees. Pre tax schemes, payslips, 
cheques, P45, P11, P60, P35. Analysis. Links to Job costing 
and Nominal. 

Bilt of Materials/Stock: TABS £250 
Parts explosion to 10 levels. Up to’20 char ID for parts. Up 


£250 - 


_ THE TUSCAN 
DESK TOP MICROCOMPUTER 
“Designed and manufactured in Britain. Built to a 
high standard, with a proven track record” 


SYSTEM CONFIGURATION AND PRICE LIST 
All systems are 60K, 80 x 24 display & include CP/M 2.2 


to 99 parts per level, up to 10000 parts in an assembly. 
Forecasting Min re-order levels, re-order lead time, batch 
entry. Integrates with Sales, Purchase, Invoice and Sales 
Order modules. 

Job Costing: TABS £250 
Stand alone module with job charging, time sheet input, 
transfer to/from stock, overhead calculation. Links to 
Purchase, Stock and Payroil. 

Modeller: TABS £250 
A spreadsheet analysis package which picks up data from 
your own ledgers. 


Word Processor: TABS £125 
Links to Sales, Purchase ledgers and mailing List. 

Sales Order processing, Management accounts, 
Invoice Compiler and firmware module: TABS ail £125 
Bookeeper: Mike Lewis £350 


A simple self-contained accounting system. Based on 
double entry book keeping leading to trial balance. Ideal 
for company that does not want full computerised ledger 
accounting. 

Business Software by Peachtree international 

Each Module: £325 
Payroll, Sales, Purchase, General Ledger and Inventory 
Management. 

Timerec: KSL £350 
Time recording package, originally for accountants. Carries 
forward transactions from one run to the next. 

Time Recording: Graffcom £400 
Excellently documented package which allows for job cost 
and analysis reports, update and deletion 


3. PROFESSIONAL AND-SCIENTIFIC 


Scientific Subroutines: TCL Software £495 
A major breakthrough in software for micros in engineering 
and scientific applications. This is a library of Fortran 
routines which provides the theoretical analyst with a 
Programming capability which embraces statistics, 
interpretation of functions, solution of systems of lInear 
equations, matrix computation, integration, differentiation, 
solution of ordinary differential equations, numerical 
approximation, solution of non linear equations, least 
square optimisation, Fourier series evaluation and Fast 
Fourier transform analysis. More like the NAG library than 
anything else on micros. 

Sam: Software International £280 
A statistics package with all the usual routines, plus facility 
for handling missing variables 


Calestar: Micropro £120 
Financial modelling package linked to Wordstar. 

Editroom £275 
Heat loss calculations for architects and engineers. 
Fastplan: Comshare £395 


An easy to use but very sophisticated financial modelling 
Package. 

Microstat: Ecosoft £180 
The statistics package for micros. Powertul statistics plus a 
Data Management System for further manipulation. 
Microsurvey: Systematica £1200 
Astonishingly powerful package for survey analysis. Editor 
for cleaning data, checking ranges and loglc. Three levels 
of hierarchy for data structure. 


Mu Simp/Mu Math: Microsoft 
Pertorms sophisticated mathematical functions whilst 
keeping track of all 611 digits. 


£149 


SNAP-Survey Analysis: Mercator £650 
Designed for use by non-computer staff. Includes 
questionnaire design & printing, data entry validation. 
Statpak: North West Analytical £295 


A statistics package for the analyst to manipulate and 
handle data in almost every conceivable manne. 
Supercaic: Sorcim £180 
CP/M improved version of Visicalc, the best selling spread 
sheet analysis package. 

T/Maker: 

Screen-orientated visual calculating tool. Highly 
sophisticated and well sulted to complex applications 


£165 


4. BASIC 


TCL DISK BASIC: TCL Software £55 
A compact but powerful 10K interpreter ideal for the 
beginner because of its ease of use and simple syntax. 
CBasic II: Software Systems £75 
Comprehensive commercially orientated Basic, Ideal for 
business software. 

CB80: Compiler Systems £315 
Compiler for CBasic. Improves Cbasic programs 5 to 10 
fold in terms of speed and ability. 

Basic 80: Microsoft £170 
The ‘industry standard basic! A good all purpose Basic 
with a large vocabulary of statements and functions 

Basic Compiler: Microsoft £200 
Compller for Basic 80 which allows run-times which are 
3-10 times faster. Allows linking to Fortran and Cobol 80. 
Xbasic: Xitan Systems £195 
A new BASIC with many attractive features: mathematical 
accuracy, graphics routines for Hi-tech SID1 colour card 


5. PASCAL 


TCL Pascal CP/M: TCL Software £120 
This is a powerful, general purpose language suited both 
to beginners and experienced users. Ideal teaching tool. 
TCL Pascal Pet: TCL Software £120 
Specially designed for Commodore UK. Versions for 3032, 
4032 and 8032 Pets. 


6. OTHER LANGUAGES 


C-Compiler: BD Software £75 
This is a powerful, fast, compact, modular implementation 
and subset of Unix C. 

C-Compiler: Whitesmiths £470 
The ultimate in system software tools. Compiler output in 
A-Natural source. Supplied with A-Natural. 

C/80: Software Toolworks £50 
New 2.0 release Includes full C structures, pointers and 
arrays all storage classes and data initialisation. One pass. 
C library. 

CIS Cobot: Microfocus £425 
Two versions available, compact and standard, both based 
on the ANSI 74 COBOL. 

Cobol 80: Microsoft £145 
Microsoft version of Cobol with relocatable object code. 


CP/M Systems 


Printers 


MICROCOMPUTER PERIPHERALS 


We stock a comprehensive range of: 


Video monitors 


Video terminals 
Disc drives 


DISK BASED 

Disk size/Capacity formatted per Drive Single Drive Double Drive Stationery Cables 

5/4 SS/DD 190K £1544 £1699 

5 DS/DD 380K £1674 £1959 Connectors Plotters 
5/4 80T/DD 790K £1784 £2179 

8 SS/DD 450K £2180 £2605 Modems I/O Cards 
8 DS/DD 900K £2310 £2875 . 
WINCHESTER BASED 5% Mini Winchester & Floppy Memory boards Discs 

3.14 Meg & 5/4 BOT/DS Drive Back-Up £3234 i 

6.28 Meg & 5s 8OT/DS Drive Back-Up £3479 Spares Ribbons 
12.56 Meg & 5% 8OT/DS Drive Back-Up £3870 Wincheste rs Si 00 Cards 


Contact us for more information 


te} 


59/61 Theobalds Road London WC1X 8SF. 


crosystems 


Comal: Metanic £145 
A good microcomputer version of this popular language. 
Forth; Laboratory Microsystems £45/£100 
A good version of Forth for CP/M machines. Two versions 
available, interger and floating point. 

Fortran 80: Microsoft 

Microsoft Fortran Is comparable to large mainframe 
Packages. Complies with ANSI stand FORTRAN X3.9-1966. 
Fortran: Supersoft £180 
Has Complex variable. 

Lisp 80: Software Toolworks £42 
Lisp interpreter, offers over 75 built in functions including 
trace, file 1/O and string operations. 

Mu-Lisp: 

Microcomputer implementation of Lisp programming 
language suitable for artificial intelligence applications. 


£220 


£119 


7. EDITORS 


Edit 80: Microsoft £69 
Very fast random access text editor. An ideal product to 
use aS a programming tool 

Tex: Digital Research £55 
Text formatter to create paginated, page numbered and 
justified copy trom source text files. 

Wordmaster: Micropro £75 
Comprehensive screen based text editor for programmers. 
Has superset of CP/M's ED commands, also similar to 
Wordstar. 


8. APPLICATION TOOLS 


Pearl til: 

Produces application programs by allowing user to 
“converse” with the computer. Early program generator. 
Qsort: Structured Systems £89 
Fast sort/merge for files with fixed record length 
Supersort: Micropro £125 
Best commercial sort for fixed & variable length records 
merges data from several files, multiple keys etc. 


£295 


9. OPERATING SYSTEMS 


CP/M 2.2 Tuscan Version: Digital Research £95 
A version of this general-purpose operating system 
available fully configured for Tuscan users. 


10. COMMUNICATIONS 


Bisync-80: £445 
Synchronous communications with any CPU or device that 
Provides IBM support. Error checking. 

BSTMS: £125 
intelligent terminal program for CP/M systems. Emulates a 
TTY when hooked up to a host computer, 

BSTAM: £125 
Utility that permits two CP/M micros to communicate by 
RS232 or modem and telephone line 

TTY: Systematica £180 
A synchronous communication to other computers. Micro 
is an intelligent terminal, plus ability to download files 


11. DEVELOPMENT AND UTILITY PROGRAMS 


Archive: de Gale £100 
Compresses files to less than half size for compact disk 
storage. 

Compress: Mike Lewis £29 
A package to compress Microsoft Basic 80 code. Makes it 
more compact on disk and reduces run-time. 

Crash Patch: Elektrokonsult £70 
Powerful set of CP/M utilities. Includes Ddump and Dtest, 
Unera (unerase) and Ddup. 


UVMAC-Z80: Software Toolworks £40 
Absolute macro Assembler for Z80. 
Text: Software Toolworks £40 


Takes the output from a cheap editor and gives it the 
appearance of having passed through an expensive word 
processor. 

Despool: £50 
A utility program to permit simultaneous printing from text 
files while executing other programs. 

Diagnostics ll: Supersoft £65 
Utility for disk testing. Routines to check the VDU, printer, 
disk drives CPU and memory. 


Disilog: £55 
Disk based disassembler. 

Disk Doctor: Supersoft £65 
A popular utility for disk repair. 

ODump: Elektrokonsult £35 


Dumps file and then reviews by track, sector or block. 
Possibly the best ever disk editing routine. 

Dtest: Elektrokonsult £35 
Tests and locks out corrupt areas on disk. 

Macro 80: Microsoft £110 
8080/Z80 Macro Assembler, Relocatable, linkable output. 


Forms Il: Microfgcus £100 
IBM/CPM: £135 
Allows the transfer of data between IBM and CP/M 
systems. 

Lynx: Avtek £250 


An overlay linker for creating executable programs from the 
rel files of Microsoft products. Best Fortran overlay. 

Mac: Digltal Research £73 
8080 Macro assembler, with full intel macro definitions. 


RMAC: Digital Research £120 
Utility for CB80. 

Ratfor: £42.50 
A preprocessor for Fortran. 

Reformatter: £140 
Allows the transfer of data between CP/M and IBM and 
CP/M to DEC. 

Rectaim: £50 


Helps to prevent loss of valuable data because of defective 
disk surfaces. 


Restore, Spool, Unspooi, Qsub: FBN Software £45 
A set of utilities with functions indicated by the names 
Smartkey: FBN Software £45 


A package that can be used to redefine keys on the 
keyboard to represent one or a sequence of keys. 


Smartprint: FBN Software £45 
The same as Smartkey but for the printer. 
Supervyz: Epic Software £65 


A package for creating menu driven options, with 
messages and prompts, to help with CP/M and other 
software 


& Software 


MULTI-USER SYSTEMS 


Our TS100 Series Card Cage 
system with CP/M or MP/M 
with up to four users — choice 
of video terminals and software 
compatible with TUSCAN. 5” or 
8” drives or also available with 
Winchesters. Contact our 
Sales Department for further 
details. Prices from £2302. 


Epson HX20 


Newbrain 
Osborne 1 


Tel:01-405 5240/2113 


LONDON’S 
PORTABLE MICRO 
CENTRE 


A complete range of portable microcomputers 


Sharp PC1500 


Send for further information or visit our Showroom. 


Sid: Digital Research £55 
8080 Symbolic Instruction Debugger which expands upon 
the features of the CP/M standard debugger. 

Zsid: Digital Research £65 
Symbolic debugger for Z80 instructions, with Z80 
mnemonics. 

Z80 Development Package: SD Systems £55 
Assembler plus editor. Produces rel code. 


12. MISCELLANEOUS SOFTWARE 
CP/M User Group: 


A range of public domain software, available from TCL 
Software for disk and copy charge. 


Time Tabling: K. Johnson £40 
Set of programs and a book to perform school timetabling. 
Typing Tutor: TCL Software £35 


Interactive tutor which uses the calculating power of the 
computer to assess and set exercises. 

Authoring: TCL Software £30 
A small package designed to help non-programmers to 
write computer-aided programs. 


Estate Agents: Mike Lewis Consultants £800 
Match and Mail for Estate agents 

NEW PRODUCTS 

Plink Il: Phoenix Software £195 


Two pass link editor which supports arbitrarily complex 
overlay structures. 

PL/1 80: £325 
Application Programming language based on ANSI subset 
of the full PL/1 

Pmate: Phoenix Software £100 
Full screen text editor with some unique features. Easy to 
learn and easy to use. 

XASM-**: Avocet Systems Inc. £115 
A cross assembler for 8080 and Z80 based micros which 
generates machine code for the Intel 8048 processor. 

XSM 8048 £130 
Accepts source code for 8048 and generates object code 
for 8048 to allow CP/M micros to be used as development 
tools. 

Ada: RR Software £350 
A subset of the Ada programing language developed by 
the US Department of Defence. 

Ada: Supersoft £185 
Supersofts version of this highly structural language which 
is a direct descendent of Pascal. 

Keele Codes (E40): Keele Codes Ltd £100 
A program which compresses files on disk by 40-50%, 
thus increasing disk space. 

Magic Wand: Peachtree 

A popular, easy to use and highly sophisticated Word 
Processing package based around single stroke control 
keys 


Translators for 16 Bit Processors. 


XLT-86 £90 
Accepts 8 bit source code and translates it to source code 
for 8048. 


£250 


Trans-86 : POA 
Similar to XLT-86 but for different machines. 
Act-86 POA 


Similar to XLT-86 but for different machines. 


Hewlett Packard HP75 
Teleram T3000 
Kaypro II 

Brother EP20 
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CBM 4016 — 16K 12” Screen 40 Col. Com- 
puter. 

CBM 4032 — 32K 12” Screen 40 Col. Com- 
puter. 

CBM 2031 — 170K Single Drive Floppy 
Disk. 

CBM 4040 — 340K Twin Floppy Disk Drive. 
CBM 4022 — 80 Col. 65cps Tractor Printer. 
CBM 8032 — 32K 80 Col. 12” Screen Com- 
puter. 

CBM 8096 — 96K 80 Col. 12” Screen Com- 
puter. 

CBM 8050 — 1 Meg. Twin Floppy Disk 
Drive. 

CBM 8422 — 22 Meg. Winchester Disk 
Drive. 

Please phone for latest prices. 

We offer some of the best deats around! 


vic 


VIC20 — Computer. Works with 
our colour TV. 
1C1530 — Cassette Unit. 
VIC1540 — Single Floppy Disk 
Drive. 
ViC1515 — Printer. 


PETS 


APPLES 


Apple ll — 48K Computer. 

Apple Ill — 128K Computer. 

Video Monitors — Colour and Black & 
White. 

Disk Drives. 

Silentype Printer. 

All Apple related products available. Please 
call for prices. 


We are able to demon- 
strate complete business 
systems at your site in 
our mobile demon- 
Stration unit (up to 4 
PRINTERS People at a time). 

Just phone for an 
Epson MX80FT — 80/132 Col. Friction/ appointment anytime. 
Tractor. 
Auto Bi-Directlonal. 9x9 Head True 
Descenders. | 
Ricoh RP1600 — 164 Col. 60cps Daisy 
Printer. 
Scripta — 17cps Daisy Printer atlow pices. 
We will quote for any type or make of printer 
available. 


SOFTWARE 


Word-processing 
Payroll 

Incomplete Records 
Book-keeping 
Invoicing 

Stock Control 


Sales Ledger 
Purchase Ledger 
Record Keeping 
Financial Packages 
Time Recording 
Silicon Office 


DEMONSTRATIONS 
AT YOUR PLACE 


Expansion Memory, Games Car- 
tridges, Programmers’ Aids & 
Tutorials. 

Low price computer. New acces- 
sores coming in all the time. Cali 
for latest news and prices. 


BOOKS 


Full range of computer books 
available from Beginners Guides 
to Advanced Machine Code Pro- 
gramming. 


2’ND HAND 


We have a constant changing 
range of 2'nd hand and ex-demo 
equipment at considerable 


savings. 


NEW DRAGON 
COMPUTER 


OImnnNoO rr—-OaOmuVMH 


ACCESSORIES 


Floppy Disks 
Storage Boxes 
Printer Ribbons 
Tractor Feeds 
Cassettes 
Maintenance 


Nine colours, 32K, full size keyboard, full 
expansion capabilities £199.50 inc VAT. 


All types of accessories and stationery supplied. 


SEE THE NEW 


»SIV/S/T)I(NAE| 


Systime $500 
MULTI-USER, | MULTI- 


TASKING 16BIT MICRO. SHOP 
VERY FAST & POWER- 


FUL. ; 65 High Street, 
Edgware, Middx. 


DAVINCI 


Open Mon-Fri 9.00-5.30 
Sat 9.30-5.00 
Telephone: 01-952 0526 


f rw BARCLAYCARD 
<i = 
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Stationery 
Continuous Labels 
Daisy Wheels 

Auto Sheet Feeders 
Dust Covers 
Installation & Training 


SOFTWARE FOR CP/M 


HIGH QUALITY SOFTWARE — WITH HIGH QUALITY SERVICE 


NEW THE FORMULA £300. Application Builder and Reporter. SPELL STAR £125. Option for 
Wordstar. SUPER CALC £165. Spread Sheet financial planning. 


WOROSTAR - Professional word processing software. On-screen formatting, 
wordwrap, pagination, line and character count on view. Micro-justification on 
daisy-wheel printer. Search and replace. Block/paragraph manipulation. External 
file read/write. Background printing during editing etc. 


MAIL—MERGE - Powerful Wordstar enhancement for file merging and 
document personalisation. 

DATASTAR Screen orientated system for Data Entry, Retrieval and Updating. 
SUPERSORT - Sort, merge and selection program. 


CONFIGURABLE BUSINESS SYSTEM (CBS) - Unique information 
management system with user definable files, powerful repart generator, menu- 
driven for ease of use. No programming experience necessary | 


ACCOUNTING PACKAGES by Median - Tec: PAYROLL, SALES, PURCHASE, 
NOMINAL Specially developed by UK software house to exacting specifications. 
Wriften in Microsoft Basic each package may be customised by end user, all are 
widely used. Ledgers are open item. Payroll caters for weekly and monthly pay. 


PROJECT COST CONTROL/JOB ACCOUNTING - A comprehensive set of 
programs to monitor budgets, account for expenditure and project completion 
etc, Ideally suited fur contractors. Written in CBASIC-2. 


STATISTICS PACKAGE - Over 25 routines including Regression & ANOVA 
MATHS PACKAGE - Over 40 aasily used routines. 

(8M - CP/M COMPATIBILITY - Powerful utility to transter data to/from 
IBM machines in standard disk format. 

MICROSOFT BASIC INTERPRETER 

MICROSOFT BASIC COMPILER 


£250 


MICROSOFT FORTRAN COMPILER 
MICROSOFT COBOL 


MAGSAN - Versatile easy to use Keyed File Management System for 
Microsoft Basic or CBASIC. 


CIS - COBOL - ANSI’ 74 implementation to full level 1 standard. Supports 
random, indexed and sequential files, features for conversational working, 
screen control, interactive debugging, program segmentation etc. 


FORMS 2 - Automatic COBOL code generator for screen formats. 
PASCAL-Z 

STRUCTUREO BASIC - Relocatable compiler 

CBASIC-2 - Extended Disk Basic pseudo compiler and rurmtime interpreter, 
SELECTOR II) - C2 - Information management system written in CBASIC-2 
SELECTOR IV - Upward compatible version of III with enhanced reporting. 
BSTAM - Telecomms facility for exchanging files between CP/M computers. 
ASCOM - Facility for communicating with other computers. 

TRANSFER - CP/M to CP/M file exchange - telecomms source code 
MACRO 80 - Macro Assembler 

CP/M 2.2 - Standard Version 8" Single Density. 


Please contact us for availability of other products 
All orders must be PREPAID. Add £1 per item P & P (Minimum £2.00) and VAT 
CP/M is trade mark of Digital Research. 


TELESYSTEMS LTD 


PO, Box 12, GREAT MISSENDEN, BUCKS, HP16 9DD 
Telephone (02406) 5314 
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When you've solda 
few thousand computers 


you know 


what people want 


A low price — 

5 MB £3550 
10MB £4040 ~\ 
20MB £4570 


High resolution 
graphics (option) 
1024 x 512 Pixel 
Graphics 2° 
128K I/O Mapped 


rt tare 


Low Rental Rates | 
| Rent a Superbrain 


: dine 


SCOTLAND 

ABERDEEN Abtex Computer Services Ltd 0224 55074/6 
MIDLANDS AND NORTH ENGLAND 

DUDLEY Independent Systems Ltd 0384 236934 
LEICESTER Scilex Ltd 0533 402722 

STOCKPORT Microscope 061 427 2340 

ST. NEOTS West Com Ltd 0480 217217 

EASTERN ENGLAND 

BURY ST. EDMUNDS Rebvale Ltd 095 381316 
LONDON 

NORTH LONDON Boyd Microsystems Ltd 01 950 0303 


KINGSTON UPON THAMES Ideal Computer Systems Ltd 
01 946 5568 

LONDON E6 System Builders Ltd 01 471 4884 

LONDON SE1 Legal Micros Ltd 01 628 6322 

LONDON SW1 Direct Data Marketing Ltd(DDM) 01 834 5016 

LONDON W14 Stemmos Ltd 01 602 6242 

LONDON WC1 Bondbest Ltd 01 580 4273/7249 

LONDON WC2 Systematica Ltd 01 836 9379 

SOUTH EAST ENGLAND 

BRENTWOOD Direct Data Marketing Ltd (DDM) 0277 229379 

BRIGHTON The Electronic Office 0273 722248/9 


An integral 


_— Winchester hard 


disk machine* 


A wide range of 
Software specially 
configured for 
Superbrain 


Be tate. interface using 
SUPERBRAIN SE! 


the PO approved V24 
auto telex interface 


Nationwide service 
through Software 

Sciences — part of 
THORN EMI 


GUILDFORD AFK Associates Ltd 079 82 3758 
HORSHAM Sussex Microsystems Ltd 0403 68071 
WATFORD Computer Centre 0923 50123 

WEST COUNTRY 

MELKSHAM Advent Data Products Ltd 0225 706289 


ALES 
GWYNEDD CPL. Ltd 075 881 2053 
IRELAND 
CASTLEBAR Delta Microsystems Ltd Castlebar 22632 
GALWAY Associated Micros Galway 87140 
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Meet some ofthe _ 
best brains in Britain 


"Northem 
(omputer 


= 
Personal computers 
|| j Home computing 
Small business systems 


— 
= 


SPONSORED BY 


BELLE VUE, MANCHESTER 
NOVEMBER 25-27 1982 


Opening Times 10am-6pm each day 


\ 


The brains we're talking about are the printed circuit, silicon-chip variety 
and you'll find them (thinking hard) in the vast range of exhibits at The 
Northern Computer Fair. The show covers the fields of personal 
computing, home computing, small business systems and associated 
software, through computer books to video games, with a special 
attraction being the ZX 84 Sinclair Village. So whether youTe a 
businessman (or woman) who needs to keep up to date with the 
latest developments in this fascinating field, a die-hard computer 
enthusiast, or simply interested in the subject, you'll find what you're 
looking for at the Northern Computer Fair. 


Ticket prices at the door are £2.00 for adults and £1.00 for children under 16, 
but special party rates are available for 20 people or more with the organiser 
admitted free. For more information contact IPC Exhibitions, Surrey House, 

4 Throwley Way, Sutton, Surrey SM1 4QQ. Tel: 01-643 8040. 


HALF PRICE ADMISSION VOUCHERS for readers of Gractiral 


cli ee EM EE EE Ee ee Ge 2 ee ee 

THE adult Ine child 
1 Northem = e00'!' = Northem == “on! 
| (@mputer '; (@mputer 
| Pairs: Te ae i 
J Cut this coupon and gl Cut this coupon and | 

exchange for half-price exchange for half-price 

i ticket at the door. pf ticket at the door. l 


call ee See eS | 
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Thebest range of 
§$:100 boards available 


ompuPro 


CPU 68K 68000 to IEEE 696/S-100 specifications 
and works with 8 and/or 16 bit memory. CPU 68K 
also includes a socket for the optional MMU. 

CPU 86/87 IEEE 696 S100 board with 8086 chip, 
sockets for 8087 and 80130 firmware. 

CPU Z $100, 6MHz Z80 processor board under 
£160 (+ vat). 

Interfacer 1 Two RS-232C serial ports. 

Interfacer 2 Three parallel ports plus RS-232C 
serial ports (2 sync/async). 

Interfacer 3-8 Eight RS-232C serial ports (2 
sync/async, 6 async). 

Interfacer 4 Three RS-232C serial ports, one 
parallel port, one Centronics/Epson parallel port. 

System Support 1 Clock/calendar; RAM/ROM; 
math processor options; RS-232C serial port 
interval timers and interrupt controllers. 

Motherboards High performance; Shielded with 
active termination; 6 Slots; 12 Slots. 

MPX 1 Multi user system front end processor 
with 16K on board RAM. 

DISK 1 High Speed DMA floppy disk controller. 

DISK 2. High Speed DMA hard disk controller for 
SA4000/Fujitsu F2300 interface. 

DISK 3. High Speed DMA hard disk controller for 
SA1000/ST506 interface. 

RAM 16 64Kx8 or 32Kx16 — works automatically 
with 8 or 16 bit systems. 

RAM 17 64Kx8; ultra low power. : 

RAM 21 128Kx8 or 64Kx16 — works automatic- 
ally with 8 or 16 bit systems. 

M DRIVE The first ‘‘solid state disk drive’ can 
increase operating speed up to 3500%. M DRIVE 
software with 128K or static RAM. 

DESKTOP Enclosures with shielded 20 slot 
motherboard, power supply, fan, dust filter, rug- 
ged all metal construction. 

DUAL FLOPPY DISK SUB SYSTEM available 
with double sided/density drives. 


Contact Comcen for more details 
& price list. 
Dealer terms available. 


EUROPEAN DISTRIBUTOR 
CONVICEN 


TEGEIN@ES@BY LD 
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Comcen Crystai& 
Micro-Winchester 


Desktop micro-computer with technology plus features... 


See a = | 
a 


5 Megabytes fixed Micro winchester 

8 inch floppy disc backup 

$100 mainframe 

CP/M and TurboDOS operating systems 
Serial terminal interface 

Serial and parallel printer interface 
Spare high speed parallel channel 

One year factory warrantee 

On-site maintenance option 


£3995 (+ van 


Sub Syste 


m S100 card 

w Connecting interface cable 

m 5 megabyte drive and power 
supply in attractive case 

gw CPIM installation software 
on eight inch disc 


1 650 (+ VAT) 


Call for more details. 
Dealer enquiries invited. 


COMCEN are EUROPEAN DISTRIBUTORS for 


Gnovrre’ aif’ rd 
Kalen 
45/46 WYCHTREE ST.., 
MORRISTON, CONVICENI 
SWANSEA SA6 8EX 


Tel: (0792) 798337 (24 hours) 796000 (day) | E-CS-INOLOGY LTD 
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5 megabyte add on 


for all S100 
mainframes 
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S-100 MULTI-USER MULTI-PROCESSOR HARDWARE 


Each user running standard CP/M2-2 glia pe Orr Hodeen 


or CP/M86 with zero CPU , s — Comart Communicator 
degradation. Ul p e r ta ir — Vector Graphics and other S-100 


DESKTOP COMPUTER PACKED systems 
WITH: 

PROCESSING POWER WITH CHOICE OF bi eel PROCESSORS SYSTEM SOFTWARE 
Up to 16 users each with its own private card Each user processor runs its own dedicated 
which contains Z80A, 64 KBytes, VDU i/o and copy of the Industry standard CP/M 2.2 or CP/M 
Printer i/o, ie total of 16 Z80s and 1024 KBytes 86. Shared resources (Disks and Systems 
of RAM. (Optional 16 bit 8086 processors with Printers) are controlled by DPC/OS which 
128 KBytes). supports file/record locking, print spooling, 


multiple printers and interprocessor 
communications. Language available: BASIC, 
COBOL, PASCAL, FORTRAN, PL'1, AP1. 


STORAGE 

Integral 5.25" Winchester Disc with up to 15 M 
Byte capacity and integral 5.25” Floppy Disc 
with up to 800 K Byte capacity. Optional — 14 
MByte cartridge tape back-up unit, up to 80 
MByte Winchester Disk Unit. 

HIGH PERFORMANCE 

Unlike single — CPU multi-user systems (eg. 
MP/M, MVT-FAMOS, OASIS, etc) where system 
throughput degrades as additional users are 
added, Superstar has no CPU degradation at 


APPLICATIONS SOFTWARE 

Word Processing, Sales, Purchase, Nominal § 
Ledger, Payroll, Order Processing/Invoicing, 

Stock Management, Job Costing, Mailing 

System, Insurance Brokers System etc. 


all, Each user has its own private processor and LOW COST (FROM £1750) AND EXPANDABLE (AS YOUR 


memory and VDU i/O running at 4MHz2. " W a ah ccd. ac cts (ORISA ba crow 
uperstar starts a or single.user system Quad density 

te er, 5 hared\byiall \ a9 NE ES floppies and it is field upgradable to hard disk system of up to 

* ce fod pore el printer ports shared by all users plus a private ATUR 80 Mbyte capacity and by simply adding a private processor 
printer for each user. FE vET card for each user the system can be configured into multiple 
16 BIT 8086 PROCESSOR users as and when required. The 16 bit processor is fully 

More power and faster processing time is offered through 16 bit private WER compatible within the standard Superstar multiprocessor system 

Processor card based on 8086. CPU and 128 KByte RAM expandable to O Permitting efficient upgrading as future needs develop, without 

1 MByte. The system automatically loads CP/M 86 to the 16 bit private \CES sacrificing any of your extensive hardware and software 

Processors. PR investment 


1CP/M MULTI-USER MULTI-PROCESSOR SOFTWARE 
Bromley Computer Consultancy 


PROFESSIONAL APPROACH TO MICROS 
244A High Street, Bromley, Kent BR1 1PQ. 

Telephone: 01-464 8080 Telex 896691 TLXIR G (Attn. ‘BROMCOMP"”) 
OEM, DEALERS AND OVERSEAS ENQUIRIES WELCOME 


Superstar {s a trademark of Bromley Comouter Consuitancy, CP M is a trademark of Digital Research. 


@ Circle No. 119 


@ As fast as PIP and simpler to use CLIP is a development of our E40 file compression utility, 
@ Compresses text or data toless with many file handling features too. CLIP (Compressed 


i> Library Interchange Program) does all that the name 
pone aoe filesb litti implies. Ittakes care of most of the chores in building 
@ Backs up larger tiles by splitting an ordered file library, and can make automatic notes 


onto multiple floppies, recreated of its own operations. For completeness, it handles 


when copied back uncompressed files too, so that the powerful file-handling 


a ° capacity is available for every task. Use CLIP with 
Price £75.00 + vat, post freein U.K. all-floppy systems as well. CLIP your files and clip 


Formats include ICL/RAIR, your costs. 
h P/M VECTOR, SUPERBRAIN/ 
SIGNET, IMS, XEROX, *CP/Mis atrademark of Digital Research 


NORTH STAR/COMART, TELEVIDEO, NEC, : ? 
Z80-APPLE, OSBORNE, 8” IBM and others. Write or call for further details 


KEELE CODES LTD 
University of Keele, Keele, Staffordshire, U.K. Tel: (0782) 629221 Telex: 36113 


24-hour telephone service: Access accepted. 
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Imagine a totally portable computer 
that slips into your briefcase, incorporating 
an LCD screen, full typewriter keyboard, 
printer and microcassette, 
and runs on its own power supply for use anywhere. 


We did. 


HX-20 
Extraordinary product. 


PORTABLE COMPUTER Exceptional quality. 
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Taking the computer a step further. The HX-20. 

The most complete 
portable computer 
available today. 


A computer small enough to fit into a briefcase yet with full size 
typewnter keyboard, LCD Virtual Screen, printer and microcassette facility 
actually built in. 

Improbable. Until today. 


Functions fantastic. 


The HX-20 is a real computer, not a , 
gimmicky toy. Or an extension of your calculator. {= 
Or just another desk top computer. It is a precision 9 
machine with 16k RAM which is optionally 
expandable to 32k and 32k ROM expandable to 
64k, RS-232C and serial interfaces. 

The full size ASCII typewriter keyboard 
and five programmable keys brings ten 
separate program functions to your fingertips. 

The HX-20 can run on its own power 
supply for over 50 hours which can be 
easily recharged overnight, and has the 
ability to retain its memory in RAM even 
when switched off. 


Virtual Screen keeps you 


in the picture. 
The HX-20’s LCD Screen is unique, 
keeping you in the picture by showing any issu _ al 
20 characters by 4 lines at a time. You can, 
= therefore, carry out word processing or data entry 
<i as if you are using a large screen. 
—- Upper and lower case letters, 
numerals, punctuation marks and 
graphics are easily read by simply 
adjusting the viewing angle. 


Print out. Built in. 
A built-in 24 column dot matrix impact microprinter offers 42 LPM-in a 
crisp, precise 5 x 7 matrix for perfect hard copies on plain paper. Every time. 
And there's more. . .Bit addressable 
graphics allow you to design your own 
characters for full graphic capability, 4 
a cartridge ribbon, full ASCII character SS 9! © faths 
Sady, 


set including £ sign and enough 
international symbols for 
reproducing most Western languages. 


Add-on capability. 
Choose from a wide range of peripherals. Barcode readers, audio 
cassette for loading and saving programs, microcassette 
and ROM cartridges, and the world famous Epson 
dot matrix computer printers for quality output 
jy ...to name just a few. 
=p * Via acoustic couplers 
‘ this superb machine 
can also be linked 
 — through the telephone to 
~~“. other computers. 


Software and the hard facts. 

The HX-20 uses a full extended version of Microsoft BASIC, with a 
24 hour clock, date and alarm, string functions, and music generation. The 
interface options (with RS-232C and serial interfaces as standard) include a 
standard cassette, a ROM cartridge, plus a system bus that allows you to expand 
the RAM and ROM capabilities. 
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The HX-20 is light and totally portable for writing programs and 
manipulating data — virtually anywhere. (Just four nickel-cadmium 
batteries and a low power all-CMOS memory gives you a reliable 
power source during your travels.) 

Back at the office you can dump your data or programs onto a 
cassette or into your main computer system. 


A computer coming from Epson has got to be good. After all we 
have been responsible for high quality precision manufacture since 
1961. Just take a look at our impressive track record with the hugely 
successful Epson dot matrix printers. 

So it follows that you can expect the same quality, the same 
reliability through our extensive research program prior to launching 
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any revolutionary new product. Now that product has arrived. 
The HX-20 is here today. From Epson. 
But it’s got to be seen to be believed. 


Clip the coupon below and retum it to us — Freepost 
—no stamp required and we'll send you the complete 
list of HX-20 stockists by return. 
If you would also like further details of 
how the HX-20 can be suited to your 
particular requirements simply include 
your area of business and any 
other relevant details separately 
or on the back of the 
freepost coupon. 


To: Epson (UK) Limited, 
Freepost, Wembley, Middlesex HAS 6BR 
O. Please send me your list of HX-20 stockists. 


OI would like details of how Epson products can help my 
particular business. I have included further information 
separately/overleaf. 


Name 


Address 


z2 Postal Code __ 


12 


Specifications 
of HX-20 


HX-20 


PORTABLE COMPUTER 
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Dimensions and Ambient Conditions 


Dimensions and Weight 
1. Dimensions: 
2. Weight: 

6 OOM 


Ambient Conditions 
1. Temperature: 


2. Relative humidity: 


3. Shock resistance: 
4. Vibration resistance: 


290mm wide 
215.5mm deep 2s Ses ae =a 
tam high CERER EERE ee 


Approx. 1.7 kg fete fehep ah fel nfehe ts) 
=] el iebtalats bere pl 
= Enno hia 


5°C to 35°C (operating) 

5°C to 35°C (charging) 

-5°C to 40°C (data storage) (RAM battery backup) 
-20°C to 60°C (non- operating) 

10% to 80% (operating, no condensation) 

10% to 80% (non-operating, no condensation) 

1 G for 1] ms maximum (operating) 

0.25G 55 Hz maximum (operating) 


Power Supply (Nicd batteries) 


1. Voltage: 


2. Battery capacity: 


AC Adaptor 
1. Input voltage: 
2. Power consumption: 
3. Insulation resistance: 


4. Insulation strength: 


Microprinter (M-160) 
1. Printing system: 
2. Printing format 


a. Total number of dots: 
b. Number of characters 


per line: 


3. Printing speed 
a. 1 dot line: 
b.5 x7 dot matrix 
(interline space 
3 dots): 
4. Character size 
a. Dot spacing: 


b. 5 x7 dot matrix: 
5. Recording paper 
a. Kind: 
b. Paper width: 
c. Outside diameter: 
d. Thickness: 
e. Weight: 
6. Paper feed: 
7. Inking 
Ribbon cartridge type 


4.5V to 6.0V (operating) 
4.0V to 6.0V (data storage) 
4.5V (low voltage detection) 
Approx. 1100 mAH 


AC 220V/240V + 10% 

8w 

10megohms between AC power supply and case 

Can withstand ] kV applied between AC power supply and case 
for ] minute or more 


Dot impact (4 printing solenoids) 
144 dots maximum/dot line 


24 maximum 
(5x7 dots; character-to-character space | dot) 
(6 characters/printing solenoid) 


Approx. 150 ms (continuous printing) 


Approx. 0.7 line/s (continuous printing) 
42 lines per minute 


0.33mm horizontal 
0.33mm vertical 
1.7mm wide, 2.4mm high 


Plain paper 

57.5 + 0.5mm 

50mm or less 

0.07mm 

52.3 g/m’ (45 kg/1000 sheets/1091] sheets x 788mm) 
Automatic feed every dot line; with paper release 


Automatic continuous feed during motor operation 


a. Colour: 

b. Dimensions: 
c. Life: 

d. Standard: 


Liquid Crystal Display 
1. Text: 


2. Graphic: 


3. View angle adjustment: 


Keyboard 
1. Key switches: 


2. Others: 


RS-232C Interface 
1. Connector. 


2. Input and output levels: 


3. Transfer speed: 


Serial Interface 
1. Connector: 


2. Input and output levels: 


3. Transfer speed: 


Purple/Black 

Approx. 91mm wide, 25mm deep, 7mm high 
Approx. 10,000 lines 

ERC-09 


Upper and lower case, numerals, symbols, graphic characters and 
more; 20 characters per line; 4 lines in total (20 x 4 = 80 characters) 
120 dots (horizontal) x 32 dots (vertical) = 3840 dots 

Adjustable with VIEW ANGLE density control 


Typewriter layout, full size. 68 keys (including 5 function keys and 
13 special keys) 

Power on switch, VIEW ANGLE density control for LCD, and 
adjusting circuit built in 


DIN (8-pin) TCS 4480 
RS-232C standard 
110, 150, 300, 600, 1200, 2400, 4800 bps (selectable by operator) 


DIN (5-pin) TCS 4450 
RS-232C standard 
38, 150, 400, 600, 4800 bps (selectable by operator). 


| EPSON | 


Epson (UK) Limited 
Dorland House 

388 High Road Wembley 
Middlesex HAS 6UH 
Telephone: 01-900 0466/9 
Telex: 8814169 


100 FREE PROGRAMS 


FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 


ATARI 800 as 


ATARI PRICES REDUCED! 

We at Silica Shop are pleased to announce some 
fantastic reductions in the prices of the Atari 400/800 
personal computers. We believe that the Atari at its 
new price will become the U.K.’s most popular per- 
sonal computer and have therefore set up the Silica 
Atari Users Club. This club already has a library of 
over 500 programs and with your purchase of a 400 
or 800 computer we will give you the first 100 free of 
charge. There are also over 350 professionally writ- 
ten games and utility programs, some are listed 
below. Complete the reply coupon and we'll send 
you full details. Alternatively give us a ring on 01-301 
1111 or 01-309 1111 


atarl 400 £499 
atarl 400 £248 


atari 800 £449 


400/800 SOFTWARE & PERIPHERALS 


Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that’s all you'll need. Later on you can buy the Basic 
Programming cartridge (£35) and try your hand at programming using the easy to he athe language. Or if you are interested in business 
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection dt business packages. 


Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 
available for the Atari 400/800. The Atari is now one of the best supported personal computers; Send NOW for Silica Shop’s catalogue and price list 
as well as details on our users club. 


THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE: 
ACCESSORIES Mountain Shoot BUSINESS DYNACOMP Maths-Tac-Joe Scram Castle Sleazy Adventure Jawbreaker PROGRAMMING 


Cables Rearguard Calculator Alpha Fighter Metric & Prob Sotvg States & Capitals Canturlon Solitaire Mission Asteroid AIDS from Atari 

Cassettes Star Flite Database Managemt Chompelo Mugwump Touch Typing Checker King Space Chase Mouskattack Assembler Editor 

Diskettes Sunday Golf Decision Maker Crystals Music Terms/Notatn Chinese Puzzle Space Trek Threshold Dsembler (AP X) 

Joysticks Graph: It Forest Fire Musical Computer EMI SOFTWARE Codecracker Sultans Palace Ulysses/Golden FI Microsoft Basic 

Le Stick - Joystick AUTOMATED Invoicing Intruder Alert My First Alphabet = British Heritage Comedy Diskette Tact Trek Wizard & Princess Pascal (APX) 

Misc Supplies SIMULATIONS Librarian Monarch Number Blast Cribbage/DomInoes Dice Poker Terry Pitot (Consumer} 

Paddles Crush Crumble Cmp Mort & Loan Anal Moonprobe Polycale Darts Dog Daze Wizards Gold PERIPHERALS Pilot Educator} 
Datestones of Ryn = Nominat Ledger Moving Maze Presidents Of U.S. European Scene Jig Domination Wizards Revenge Centronics Printers Programming Kit 

ADVENTURE INT Dragons Eye Payrol! Naminoes' Jigsaw Quiz Master Hickory Dickory Downhill Disk Drive 

Scott Adams Adv Invasion Orion Personal Fini Mgmt Rings of The Emp Starware Humpty Dumpty Eastern Front ENTERTAINMENT Epsom Printers SANTA CRUZ 

Not Adventurelnd Rescue at Rigel Purchase Ledger Space Tilt Stereo 3D Graphics Jumbo Jet Lander Galahad & Holy Grl from ATAR! Program Recorder Basics of Animation 

No 2 Pirate Adv Ricochet Sales Ledger Space Trap Three R Math Sys Snooker & Billiards Graphics/Sound Asteraids RS232 Interface Bobs Business 

No 3 Mission Imp Star Warrior Statistics 1 Stud Poker Video Math Flash Submarine Commdr Jax-O Basketball Thermal Printer Display Lists 

No 4 Voodoo Cast Temple of Apshai Stock Contrai Triple Blockade » Wordmaker Super Cubes & Tilt Jukebox Blackjack 16K Memory RAM = Graphics Machine 

No & The Count Upper Reaches Aps_ Telelink 1 Tournament Pooi Lookahead Centipede 32K Memory RAM Kids 1&2 

No 6 Strange Ody Visicale EDUCATION EDUCATION Memory Match Chess Horizontal Scrolling 

No7 Mystery Fun BOOKS Weekly Planner from APX from ATARI ENTERTAINMENT Midas Touch Entertainment Kit PERSONAL INT Master Memory Map 

No 8 Pyramid of D Basic Ref-Manuai Word Processor Algicalc Conv French from APX Minotaur Missile Command from APX Mini Word Processor 

No9 Ghost Town epoute Atari DOS Atlas of Canada Cony German Alen Egg Outlaw/Howitzer Pac Man Adv Music System Page Flipping 

No 10 Sav Istand 1 Cofnpute Bk Atari CRYSTALWARE Cubbyholes Conv Italian Anghill Preschool Games Space Invader's Banner Generator Player Missile Gr 

No 11 Sav Island 2 Compute Magazine Beneath The Pyram Elementary Biology Conv Spanish Attank Pro Bowling Star Raiders Blackjack Tutor Player Piano 

No 12 Goiden Voy De Re Atari Fantasyiand 2041 Frogmaster Energy Czar Avalanche Pushover Super Breakout Going To The Dogs Sounds 

Angle Worms DOS Utilities List Galactic Quest Hickory Dickory European C & Caps Babel Rabbotz Video Easel Keyboard Organ Vertical-Serotling 

Defiections DOS2 Manual House Of Usher Inst Comptg Dem Hangman Blackjack Casino Reversi | Morse Code Tutor 

Galactic Empire Misc Atari Books Sands Of Mars Lernonade Invit To Prog 1/2/3 Block Buster Salmon Run Personal Fitness Pro SILICA CLUB 

Gatactic Trader Op System Listing Waterioo Letterman Kingdom Block ‘Em 747 Landing Simul Crossfire Player Piano Over 500 programs 

Lunar Lander Wiley Manual World War III Mapware Music Composer Bumper Poot Seven Card Stud Frogger Sketchpad write for datails 


For tree brochures and reviews on out range of electronic products. please !elephone 01-30) WNIT FREE LITERATURE 


To order by telephone, just quote your name, address, credit card number, and order requirements \ = i 
-! - a : \ am interested in purchasing an Atari 400/800 computer and would lke to recerve copies 
and leave ihe rest to us) Post and packing 1s FREE OF CHARGE so the UK/ Express 24 hour delivery Hl | | af your brachures and test reports as well as your price list covering all of the available 
| “ul I h 
~unull 


available at an additional charge tt | Prelit 
@ SHOP DEMONSTRATION FACILITIES we provide tull full facies at our shop im Sidcup it “ail | Hardware and Software 
Monday to Saturday Sam to 5 30pm (closing Thursday Ipm, Friday 8pm} é 4 
© MAIL ORDER — we are a specialist may! order Company and are able to supply goods drect to ‘Hn Name 
your door 
© MONEY BACK UNDERTAKING — it you are totally unsatistied with your purchase. you may return : | \ I L f} 

to us within 15 days On receipt of the goods in satisfactory condition we will give you @ full i alll | ’ ‘i il 5 

meth 4 y Ms " cqctseal coll anata TMT sant Address 
® PART EXCHANGE/SECONO HAND MACHINES — we offer @ part exchange scheme to trade in 

many makes of TV game for personal computers . A . 
© COMPETITIVE PRICES — our prices. offers and service ere very competitive We ase neve . . 
knowingly undersold, and will normally match any lower price quoted by our competitors qt I tT] t} 
© HELPFUL ADVICE — available on the sumabuity Bory computers “tl ll | 
il 


© AFTER SALES SERVICE — available on ail computers out of guarantee 3 
® VAT — all prices quotes above include VAT at 15% we h " 
“4 “WH 


© CREDIT FACILITIES — we offer credit over 12, 24 or 36 months, please ask for derails 
SILICA SHOP LIMITED 


f \\"" 
1 PC12/82, 1-4 The-Maws, Hotherlay Weed, Sidcup, Kent DAIS GUK ‘unl sail oud Bescode 
iphone 01-301 1118 or 01-209 1111 {PC12) — Practical Computing — Nov. 1982 
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£500 
will really set 
you up in 
business. 


At last a comprehensive set of 
micro computer floppy discs that will 
really set you up in business 
book-keeping and keep you on 
top ... at an affordable price. 

We've called it the Exact 
Business System. Compatible with 
most modern micro computers, 
everything’s there at your fingertips. 
Stock and invoicing — sales, 
purchasing and nominal ledgers — 
even payroll. 

Ask your Sirius Nationwide 
dealer, Electronic Office Services 
dealer or local computer centre 
about the Exact Business System or 
write/phone us direct. 


Exact Business Systems, 

The Bickerton Computer Centre, 

Park House, Abbey Foregate, teens SY2 6BL. 
Tel: (0743) 68167. 


Also at: 


| 


56 Wigmore St., London WIH 906. Tel: 01-925 2303. | SITUS 1 | 


Enquiries from stockists welcomed. 
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Mailing — 
Floppy Disks? 


Use Swan Disk Mailers — and get 
Safety in the Mail 


Now used by over 1,000 computer companies, 
Swan Disk Mailers provide outstanding postal 
security at economical prices. 

Combining great strength with simplicity of use, 
Swan Disk Mailers are manufactured from rigid white 


corrugated, holding up to four disks. 


There are two sizes available: 8-75”X 8-75” & 6”x 6” 


ring 

01-607 9938 
for Free samples 
and prices 
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STEMMOS LTD. 
ANNOUNCE 


THE WORLD’S LEADING AUTOMATIC 
PROGRAM GENERATOR 


AUTOCODE | ™ 


Automatic development of dBase | 
program code without any programming 


j™ 


Automatic Menus and Sub-Menus 
Automatic Data Entry Screens 

Automatic Data Entry Routines 

Automatic Edit/Validation 

String, Numeric, Data and calculated fields 
Automatic Multiple Reports 


Automatic Programs in dBase 
code with interactive screens 


* No prior knowledge of dBase II is needed. 


AUTOCODE | 
dBASE I1& AUTOCODE|! ... 


STEMMOS LTD. = **tusing VAT) 
World leaders in automatic programming 

344 Kensington High Street, 

London W.14 8NS 

Tel. 01 602 6242 Telex 893003 Stemmos G. 


(AUTOCADE ITM STEMMOS LTD. 
dBase I TM Ashton Tate 
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Practical Compyting 
Bak TSSUCS neces icccscsorer 


examines personal computers, peripherals and software packages, providing unbiased 
critical comment on the strengths and weaknesses of the products reviewed. 

This, together with descriptions of programming techniques, and the Open File Section 
which contains hints and items for users of Apple, Pet, Tandy, BBC and Sinclair 
Computers, makes Practical Computing an invaluable source of information and advice. 


fenuary 1982 

eviews: BBC micro; Vic 20 v 
Atom; Softy — 2; Database 
Software. Transforming a Pet 
into a terminal; DNA modelling 
— the Biological Evolution 
Game; Controlling an audio- 
visual show with a Pet. 


February 1982 
Reviews: Osborne 1; 
Alphatronic; Arfon speech 
board. Furture of CP/M; 
Education — Speed reading 
program; Tandy in a West 
Country School. Grand Prix — 
‘ormula One racing analysis. 


March 1982 

Reviews: Sirius; Kontron; Ricoh 
printers; Sales Ledger package. 
Apple software; Adventure — 
history of the game and its 
offshoots; Patsy — how to asses 
your skill as a programmer. 


April 1982 

Reviews: Oki IF-800; HP-83; 
Hornet — critical path package. 
Computer-aided design; 3-D 
graphics; Education — reading 
program. Sorting; Computing 
on the farm. 


May 1982 

Reviews: PBM-1000; Genie I 
and II; Arfon light pen; MBasic; 
Superscale. Will personal 
computers oust main frames? 
Education — Learning 
multiplication tables. Sampling. 


June 1982 

Reviews: North Star 
Advantage; Percom; Hard-dise 
Superbrain; MBasic. Education 
— Schools’ Software; Testing 
language ability. Stock control 
ona micro; Income tax 
assessment; CP/M explained. 


Issue (month) 


u've missed a particular issue make sure that you're not missing out on information 


ue to you, Just check throug thet enteuts of our Back issues, 
4 ~f uy * wat 


> 2 


belo . S. 


-* - po =a 


July 1982 ~~ 
Reviews: Sinclair Spectrum; 

Sord M-23; Atari 800; Qume 
Sprint 9 printer. Structured 
programming in Basic; CP/M 

file copying; Power — utility 
package for the Pet. Clive 

Sinclair interview. 


August 1982 

Reviews: Sharp PC — 1500; 
Televideo 802; Graph pac for 
high res graphics. Towards 
intelligent programs; Stock 
control on Apple Il; APL 
described. 


September 1982 

Reviews: New Brain; 
Superbrain Il; Clearway — low 
cost networking; Superfile for 
data base management. Town 
planning — a role-playing 
game; Data posts explained; 
Cryptanalysis. 


ae) 
wa 


the greatest Fane ' 
Grant mares \ 


~ 


October 1982 

Reviews: CCS — 300; Dragon 
32; Sound chaser — synthesiser 
system for Apple II. Monte 
Carlo methods; Applesoft 
compilers; Wordpro revisited; 
Graphics for BBC micro; 
Applications programming for 
beginners Chris Curry interview. 


Fill in the coupon and return it 
with your remittance to 


ctical = 
ompting-& 


Address as on coupon 


To obtain any of these back 
issues please complete and return 
the coupon. Prices per copy including post and 
packing are UK £1.50, Europe £2.00, Rest of 
world £2.50 (Air Mail). 


Quantity required 


To: General Sales Dept., Foom 108, IPC Business Press Ltd., 
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS. 

Please send me the back issues detailed left - for which | enclose 
cheque/PO for £ payable to IPC Business Press. 


Name 
Address 


PC 
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Electronic Brokers, 


INTERFACES 


SIGH Paocessogs DL11 WAsynchronous/F . 


SPECIAL PURCHASE OF THE BEST 


SELLING DEC WS78 WORD aie ql Me [Gebers Le : 
PROCESSORS — 
Le VT78 32KB Video Data Processor KUBA Rares ee 


AXO1 Duel Pappy, Osk Drive 


M7258 Printer VFI 
% Oisbio Letter Quality Printer 
% Mounted in mobile unit with storage Meee ie Va 1. 
cupboard # 5 
ia Pp PoPBA 
packege pe ees £2,950 POPBA-205 Processor 10%", 


Sap eeies NEW] .. , 
BA-400 Processor, BKW 
Cate KMBAA,DKCBAA..... 
KCBAAProgrammers Console , 
KMBAA Dption Module 
MMBAABKW Core Memory. 
MMBAB 16K W Core Memary 


SYSTEMS 
POP11V03 SYSTEM 
11/03 32KB Processor including 
Console Interface 
RXV11 Oual Floppy Disk Drive and Control 
Low Cabinet on Castors 


AT11 Licence £1,525 MSSCB32KW MOS Mem 

RXBE Qual Roppy&CupNEW}._ 

DISK DRIVES FIX2B Dual Floppy and Cu {NEW} . 

AX11BD AXO1 + Unibus Cu. £985 OPTIONS 
AXV11BD RXO1 +LSI Ct £995 AR11 16 chamnelA/D. . 
RXBE AXO1 + PDPS Ctl £995 BA1 1FE expander box 
RX211BD RXO02 + Unibus Ctl £1450 BA11KFexpander box 
AX28 AXO2 + PDPS Ct! £1450 BA1 1LFexpander box 
RKOS 14MB Add-on £1500 DH11AC Multiplexor 
AK611 RKO6 + Cu £3250 OH11ADMuttiplexor 
RKO? 28MB Add-on . £3500 Du1 1 AAMutiplexor 1 A(NEW}. 
AK711 AKO? +Cti £5250 0L11 Senal 

Sa eden 

PROCESSORS bla 
POPBA-205 32K WMOS(NEW] ....£1,780 OR1 1K Digitall/O 
POPBA-4O0BKW Cor £1,500 0U11 OA Siero Interface 
11/0440%" S2KBMOS | £3,625 QUP1 1 0A Synchronous interface . 

PDP11/34412BKBMOS . £5,000 0Z11 AMuttiplexor 
POP11/34A256KBMDS £8,250 a 4 easel 
POP1 1/40 96KW Core, KT110 £4,65 2 1A Rood! 
PDP11/44256KBM0S . £11,500 
POP11X44-CB256KB.TU58.....£12,750 
POP1 1/7051 2KBMDS[NEW] .... £43,000 
KMC11A4 Auxiliary Processor . . £875 


pe Sg 

H7 7588 Settery Back-up 
H775CBBattery Beck. opt) 1/34). 
H77508D Batte Beck 


PRINTERS/TERMINALS 
LA36 DECwriter Il 20mA 
LAZ6 DECwniter IIRS232 


LA34 DECwriter IV KE1 1A Extended Anthembc 
LA1B0-PD Parallel KE1 1 BExtended Arithmetic 
wa inter (NI 24 KG11ACRC module . 

}0-ED RS23' DECprinter KIT1H Bus Interface. 


Be A Cache Memary. 
41 0Memory Managernent (NI 
KW11 LReattmeClock U ei 
KVWV11P Programmable Clock. 

LP11 lan tian ae module - 


(REN coccoe 20mA 
VT50 DECscope RS232 . 
VT55 Graphics DECscope 
(NEW) 


Scoop purchase of factory 
refurbished Anderson Jacobson 
AJ832 daisy wheel printers 
complete with full keyboard, 
integral stand, and HS232 
interface. Utilising the famous 
QUME Printer Mechanism. 
NOW ONLY £750 


HAZELTINE VDUs 
SAVE UP TO 51% 


HAZELTINE 1510 
(MLP £880).Only£550 


HAZELTINE 1520 
[MLP £1050).Only£625 


HAZELTINE 1552 
({MLP £800). Onily£395 


HAZELTINE 1410 
(MLP £475) .Only£295 
HAZELTINE 1420 

({MLP £515).Only £250 


Now Autumn '82 Catalogue now out. 


BR ND NEW BOXED Send for your FREE copy now. 


AND 15% VAT TD ALL PRICES Carnage and Packing extra 


Electronic Brokers Ltd., 61/65 Kings Cross Road, 
London WC1X SLN. Tel:01-278 3461 Telex ies 
= _ = = | — (=. — 


ces Fa I 


Manufacturer's 
surplus — ALL 
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REGISTERED REFERRAL CENTRE 
FOR THE BBC PROJECT 


BEEBUG i). Gz 


BBC MICRO JU 


* INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO 


MEMBERSHIP NOW EXCEEDS 10,000 
10,000 MEMBERS CAN’T BE WRONG — NOW 36 PACKED 
PAGES DEVOTED TO THE BBC MICRO-PROGRAMS — HINTS 
— ARTICLES — NEWS ~— REVIEWS — COMMENTARY 
PLUS MEMBERS DISCOUNT SCHEME WITH NATIONAL 
RETAILERS AND MEMBERS SOFTWARE LIBRARY. 
10 magazines a year. First issue April 1982 — Reprints of all 
issues available to members. 
SEPTEMBER ISSUE 
Higher/lower and Hangman. Articles on 


Games programs; 
Debugging programs, a safe verify; New user guide errata; 
creating and moving multi-coloured characters; Logic on the 
Beeb; String search program; Ideas on colouring & shading; 
Acorn‘s ROM replacement charge; plus much more. 


OCTOBER ISSUE 

Program features: Alien Attack; Calendar Generator; Union 
Jack; Memory diplaying utility. Plus articles on debugging; |m- 
proving key detection; Acorn press release on O.S. and issue Il: 
Basic; The Tube and Second Processor Options; a new series 
for less experienced users; and software reviews. 


£1.00 + SAE for sample. Make cheques to 
Membership BEEBUG 
UK £4.90 for six months and send to: 

£8.90 for one year beebug, Dept 5, 
Overseas one year only. 374 Wandsworth Rd, 
Europe £15 Middle East £18 London, SW8 4TE 
Americas & Africa £20.00 
Other countries £22.00 


CRYSTAL RESEARCH LTD 
XTAL BASIC 3 


A Z80 based Interpreter. Disc and Cassette versions in- 
cluding CP/M are available now or in the near future. 
FEATURES 
Has over 110 Commands and Functions and is user extendable. 
2 Xtal BASIC 3 incorporates its own editor that is independent of 
VDU orterminal being used but appears to have the facilities of the 
most sophisticated direct screen editing, in brief the editor contains 

the following 

Lines of 127 characters (can be extended up to 254) 

Full on screen editing, up, down, left, right. 

Auto insertion of lines. 

HOME CURSOR, CLEAR SCREEN, DELETE LEFT, DELETE 

RIGHT, INSERTCHARACTER, ERASE WHOLELINE, ERASE 

TO END OF SCREEN, PRINT SCREEN CONTENTS TO 

PRINTER, and ABANDON LINE. A LINE EDIT MODE IS IN- 

CLUDED AS STANDARD. 

Variables can be of any length. First five characters used to dis- 

tinguish one variable from another. Multi-dim arrays, string arrays 

and integer arrays. 

Full Tape and Disc file handling. 

32 standard error messages and traps. Ability to tap BREAK 

KEYS. Error table is extendable 

Possible to run programs larger than memory capacity. 

Special features allow transfers of programs from machine to 

machine. 

Xtal BASIC 3 is designed to be compatible with most available 

BASICS and a program is supplied for many BASIC to BASIC 

conversions. 

9 The manual, consisting of over 100 pages, includes full description 
of the BASIC, sample programs, useful Machine Cade Subroutines 
in Xtal BASIC 3, examples of extra commands and functions. 

10 SIZE 12K to 14K depending on the System. 

11 Available on Cassette and/or Disc. Please contact Crystal 
Research Ltd., for availability on your particular machine 

12 On Cassette £40.00 + VAT On Disc £60.00 + VAT 

OEM and Manufacturers are invited to contact Crystal Research 


Ltd., for licence details. 


Open 0930-1200 1300-1730 except Saturday & Sunday 
40 Magdalene Road, Torquay, 
Devon, England Tel: 0803 27890 XTAL 
Access and Barclaycard BASIC 
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TS 1600 family: 

TS 1600 Workstation 
TS 1602 Stand alone 
TS 1602H Stand alone 


x 


You can keep 
your 8-bits-with the 
new 16-bit Televideo « 


with hard disk 


Powerful 128K 
resident memory 


141 Mbyte of formatted 
disk storage possible 
using a 16 x TS 1602H 
network 


Three ports 
— printer 
—modem 
—network 


—— et et ee ee ee ae ee 
= 


Prices start at £1629* for a 
TS 1600 Workstation 


*At $2 to the £ Sterling 


High resolution 
graphics with 

zoom, pan and 
crosshair cursor. 
1280 x 804 (optional) 


Multi-user, multi tasking 
system will support 16-bit 
and 8-bit software 
simultaneously 


Exclusive from Encotel 
A Rodime disk option for the 


806 at no extra cost giving 
a full 1OMbyte capacity and 
much faster response times 


% TeleVideo 


TS 1600 Series 


Nationwide service 
through Software 


Sciences — part of 
THORN EMI 


Now, a whole new 16-bit Televideo range that can 
simply plug into your existing multi-user 8-bit system. 


Encotel are one of Britain's largest microcomputer distributors with full engineering 
technical support facilities and workshops. 


ellCGOugL 


SYSTEMS 


Britain's specialist microcomputer distributors 


ENCOTEL SYSTEMS LIMITED7 IMPERIAL WAY CROYDON AIRPORT INDUSTRIAL ESTATE CROYDON SURREY CRO 4RR 
Tet 01-686 9687/8 01-680 6040 (six lines) Telex: 8951921 ENCO G 


Televideo® Is the registered trademark of Televideo Systems Inc 


MIDLANDS AND NORTH ENGLAND 

DUDLEY Independent Systems Lid 0384 236934 
DONCASTER Briarstar Computer Centre 0302 67135 
LEICESTER Scilex Ltd 0533 402722 

NOTTINGHAM Cambridge Data Systems Lid 0602 811801 
STOCKPORT Microscope 061 427 2340 

STOCKPORT Mellor Computer Consultancy Lid061 4498101 
ST.NEOTS West Com Ltd 0480 217217 

WILMSLOW Magnalife Ltd 0625 526713 

EASTERN ENGLAND 

BURY ST. EDMUNDS Rebvale Ltd 095 381316 


LONDON 

NORTH LONDON Boyd Microsystems Ltd 01 950 0303 

SOUTH HARROW Wordset Systems Lid 01 864 7389 

KINGSTON UPON THAMES Ideal Computer Systems 
01 946 5568 

LONDON N6 Cambridge Data Systems Ltd 01 340 6561 

LONDON E6 System Builders Lid 01 471 4884 

LONDON WC1 Bondbest Ltd 01 580 4273/7249 

LONDON WC2 Systematica Lid 01 836 9379 

SOUTH EAST ENGLAND 

BRIGHTON The Electronic Office 0273 722248/9 


HAYWARDS HEATH Ampersand Ltd 0444 456509 
HORSHAM Sussex Microsystems Ltd 0403 68071 
READING Chandler Computer Services Lid 0734 475853 
SEVENOAKS Labstar Ltd 0732 460528 

WEST COUNTRY 

MELKSHAM Advent Data Products Ltd 0225 706289 
WALES 

GWYNEDD C.P.L Ltd 075 881 2053 

IRELAND 

CASTLEBAR Delta Microsystems Ltd Castlebar 22632 
NAVAN STS Ltd Navan 284 7° 


Sl 


@ Circle No. 127 


MAIN DISTRIBUTOR 


Bray House, 
Leicester Place, 


Tel:0532 459459. 


EPSON S NEW TYPEIII 


e e 
simply out of this world Epson’s new Type Ill series brings quality graphic 


THE HOLDENE GROUP 


48 Great King St, 
Edinburgh, 
Leeds, LS2 9EH EH3 6QY. 

Tel: 031-557 4060. 


printing within the price range of alphanumeric users for 
the first time. 

The MX-80, MX80F/T and the MX-100 offer high 
reliability, improved performance and greater flexibility. 

Performance of the MX-100 has been boosted to 
100 cps, and the MX-80 and MxX-80F/T each give 80 cps. 
New features include super. subscript and underlining. 
Users can select a unidirectional print mode and system 

reset. 

High resolution printing quality is from a 9X9 dot 
matrix head, and wide range of type sizes is available. 
Other user benefits include an easy-change cartridge 
ribbon, and quiet operation. 

All three are equipped with a full 96-character ASCII 
set, with descenders. The standard interface is Centronics- 
Style 8-bit parallel, with optional RS 232 or IEEE 488 ports, 
and most popular micro computer systems. 

Epson. . . Simply out of this world. 

Interfaces to all microcomputers V/A HP1B or RS 232 


ee from £349+vat 


DEALER, O.E.M AND CONTRACT ENQUIRIES WELCOME 


82A Water Lane, 
Wilmslow, Cheshire, 
SK9 5BB. 

Tel:0625 529486. 
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(LO research ltd. 
BABY PLUTO 


320 (H) x 288 (v) x 8 COLOUR DISPLAY 


The power and performance of Pluto but 
with 96Kbytes of memory and half the 
resolution. An ideal match for low cost: 
colour monitors. 

Incredible value at only £299 + VAT 


A/D BOARD FOR NASCOM 
@ 8 input channels @ 8 bit resolution 
e@ 30 microsec conversion @ Sample and hold 
@ Over voltage protection @ Full flat/interrupt control 
@ Prototyping area @ NASBUS compatible 
Price £120 + 15% VAT (post free) 


EPROM PROGRAMMER 
@ Programs 3 rail: 2708/2716 
Single rail: 2508/2758, 2516/2716, 2532/2732 
@ Software supplied for Read/Program/Verify 
@ Can be used with other machines with 2 paralfel ports 
Price £63 + 15% VAT (post free) 


6 Laleham Avenue, Mill Hill, 
London NW7 3HL 
Tel: 01-959 0106 


(\ research ltd. 


“PLUTO” COLOUR GRAPHICS PROCESSOR 


Pluto is a self-contained colour display processor on an 
8” x 8” NASBUS and 80-BUS compatible card featuring: 
@ Own 16 bit microprocessor 
@ 1192 Kbytes of dual-ported display memory for fast flicker- free 
screen updates. (Outside of the host address space) 
@ 640(H) x 288(V) x 3 planes (8 colours) — 2 screenfulls 

OR 

640(H) x 576(V) x 3 planes (optional extra) 
@ Fast parallel 1/O interface usable with ALMOST ANY MICRO. 
Only single +5v supply required. 


Pluto executes on-board firmware providing high level 
functions such as: 

e@ Fast vector draw— over 100,000 pixels/sec. Lines can be drawn 
using REPLACE, XOR, AND, OR functions 

e@ User-definable characters or symbols 

@ Spare display memory with memory management facilities for 
allocating symbol storage space or workspace 

@ Rectangle Fill and copy using REPLACE, XOR, AND, OR plus 5 
other functions 

@ Fast access to single pixels 

@ Write protect memory planes during copy 

@ Double-buffered screen memory for animated displays 

@ Complex polygon colour fill 


Pluto is expandable. An expansion board will be available 
later this year to give Pluto up to 8 memory planes with no 
loss of resolution. $100 Interface now available. 


AVAILABLE NOW. ONLY £399 + VAT (p&p free) 
Dealer and OEM enquiries invited. 


6 Laleham Avenue, Mill Hill, 
London NW7 3HL 
Tel: 01-959 0106 
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Nir Tv: SERVICE AND 


UPPLIES SPECIALISTS 


N 
RVICE 


See us at 
Compec 


Stand 7154 


Would you trust anybody 
to fix your computer. We 
have fully trained skilled 
engineers. Consult the 
specialists. 


The opening of the London Regional Service 
Centre completes the national coverage by 
TSS in 1982, and large areas of the 
country can now be reached within just a 
few hours of a service call being placed, 
certain contracts are offered on a 4 hour 
response basis. 

From the TSS map, it can be seen that 
the majority of the UK is now within rapid 
call-out range of one of the TSS Service 
Centres. Portsrnouth provides coverage for 
the popular south coast area, while 
Edinburgh covers the industrial areas of 
central Scotland. 

The latest Cente in London now gives 
TSS much improved coverage in the whole Le. 
of the central south-east region of the 
country, where there is a high density of ~ 
computer installations of all types. 


The Derby HQ maintains its position as “SOUTHERN “Lompow 
regional centre for the busy midlands and P Pend pene 


north of the country, while also being the 
base repair centre for the other regional 
service support. 


AOCAL BERVICE CONTE 


Terminal System Services Ltd., 
TSS House, Four Lanes End, 


Horsley Woodhouse, 
Derby DE7 GAY. 


Tel.: Derby (0332) 883333. 
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You’ve seen them. Computerised 
accounting systems that are so complex that 
just reading the manual is a full-time job. 
Systems that give you reams of facts that you 
never knew existed. That need a 5-day training 
course to understand. That cost a small 
fortune to install. That will bring disaster if 
they ever fail. 

When all you really need is something to 
help with the bookkeeping. A simple system 
that will maintain an accurate set of 
accounts. And perhaps give you the odd sales 
analysis or V.A.T. figures. 

In short, you need BookKeeper. The 
system that breaks new ground in 
UNsophistication. A simple, self-contained 
nominal ledger system that you can learn in 
an hour or so. And forget about when it’s not 
in use. 

With BookKeeper, you can enter data 
direct from your invoices, cheque stubs, 
vouchers, or whatever. In any order and at any 
time. You can get an analysis of individual 
accounts, a full nominal listing, or a trial 
balance. Whenever you like. There is a printed 
audit trail and a simple control system. 

And that’s about it. The only revolutionary 
thing about BookKeeper is its simplicity. You 
can see it working at a computer dealer near 
you. Or clip the coupon for more details. 


To: Mike Lewis Consultants Ltd. 48 Willoughby 
Road, London N.W.3. Tel: 01-794 3886 


Please send me details of BookKeeper and the 
name of my nearest dealer. 


ee ee Se 
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MONOLITH ECR DATA RECORDERS SAVE & 


LOAD YOUR PROGRAMS EVERY TIME 


tS SsOZX SPECTRUM! Z81! ZX80! 
=" BBC MICROCOMPUTER 


| ie ==} Enhanced Certified Recorders from MONOLITH are a major 

= advancement in cassette recorder technology which minimises the 
problems associated with standard audio recorders. The unit is a 
high reliability program store for microcomputers based on a 
modified, proven cassette mechanism. The two sections of data 


50 recording circuitry automatically ensure precise levels are written 
£47> 


onto the tape and that optimised signals are received by the computer. 


Including VAT. MONOLITH ECR’S ARE NOT SUITABLE FOR AUDIO REPRODUCTION 
complete NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED 


@ Each Monolith ECR comes complete with its own individual 
certification tape, tested and serial numbered to prove your 
machine reliabitity. 

@ Mains Operation only. 

@ Mains & DIN connector jeads provided. 

@ Certification of tape head alignment - height and azimuth 

@ Certified tape tension, torque and speed. 

@ Fast forward and rewind tape search controls. 

@ Please allow up to 28 days delivery. @ Monolith ECR’s are 
backed by our 14 day money back options. 


To: MONOLITH ELECTRONICS CO. LTD., 5/7 CHURCH STREET, CREWKERNE, SOMERSET 
Please supply me with: Monolith ECR Enhanced Certified Recorder({s} ‘Price Total 


OOTY. 2 i. MODEL £47.50 
(Each) 


ECR—Spectrum: for Sinclair 2x Spectrum 
ECR-—81 : For Sinclair 2X80/ZX81 
ECR-68C : For BBC Microcomputers 


| also enclose postage & packing per recorder £2.50 


Prices include VAT £ 


Name: Me/Mrs/Miss. | L i | | L I i | ‘| if | ! Tal | a | i} | [4 
VMIONOLITH scot Bb \_Lelatiaaliiedliaehastolot be ilolcoka ital bale 
electronic products Bet SSP) LORE Ree ea 


Telephone: Crewkerne 0460 74321 Telex: 46306 a ae a eee a 
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FoR ZX 81 ann SPECTRUM 
COMPUTERS 


(AND OTHER MODELS USING 9v DC ADAPTORS) 


© 


(Patent applied for) 
+£1-40 p/p 


PROTECT YOUR PROGRAMMES WITH THIS RECHARGEABLE BATTERY PACK 


AT LAST! The answer to one of the major problems facing 
personal computer programmers and users; — POOR MAINS 
SUPPLIES CAUSING HAVOC, WHILE YOU SPEND HOURS 
noes TO ENTER YOUR CAREFULLY PREPARED PROGRAM- 
MES. 

Now Adaptors and Eliminators, who have produced nearly 70% a a ——— J 

of all ZX Mains Adaptors, bring you BATTPACK — arechargable 7 OT 


9V pone oy. Eireee et al Oe edl housed ke ADAPTORS AND ELIMINATORS LTD.14 THAMES ST LOUTH LINCS. 
complementary blac case that simply plugs into your —————— lS LL 
—T PLEASE SUPPLY (QTY) osttosck/s 


adaptor in seconds. 
BATTPACK ensures the voltage into your ZX computer never AT£13-95each PLUS £1-40 p/p 
| ENCLOSE CHEQUE POSTAL ORDER FOR £ 


drops below 9V, thereby eliminating the possibility of a pro- 
gramme crash because of a split second mains dropout! (One 
cycle is all it needs!) 

BATTPACK also suppresses transients and RFI using carefully 
selected capacitors. Your ZX Adaptor keeps the BATTPACK at 
full charge even when in use — so its always ready for 
emergencies. Even in the event of a full power cut BATTPACK 
will run your ZX computer for at least 30 minutes giving you 
time to save your programme on a cassette or print a hard copy 
on your ZX printer. 

BATTPACK comes complete with all connecting leads and is 
ready for use. 

ORDER NOW — SAVE NOT ONLY YOUR PROGRAMMES BUT 
ALSO YOUR TEFAPERI! 


PLEASE CHARGE MY ACCESS/BARCLAYCARD/TRUSTCARD 
AGCOUNT: Nowy = iam |) 10 a) eee ee ih 


SIGNATURE 


NAME | te | | |_| Fo aS FS | 
| ADDRESS Ly | lel} y 
Slee eee Sr aee ee 
io tee eee a ae) eee, 
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MAIL ORDER ONLY. PLEASE ALLOW 28 DAYS FOR DELIVERY. 


| SUPEBRAIN SCS 


at unbelievably low prices from 
the Micro Computer Club 


JUNIOR 320k isk caractry £1250 

QD 720k visk capacity £1550 

SD :smepisk capacity £1800 

MICROLINE 83A PRINTER £ 450 


And price includes CP/M and Microsoft M Basic 
Only by selling direct mail order can we offer these prices 


From the Micro Computer Club, popular. Software 
MICROSOFT Basic........ £175 MICRO PRO WROTE i vend 35210 Organic Software Milstone ... £170 


Basic Compiler£202 Mailmerge... £ 7O Ashton Tate dBase Il........ £345 
FOrtfaninns. ... £225 Datastar..... £155 SORCIM SUPERGALC ...... Seis 
Cobol Reece £330 Galestar...: ... £105 NOTE: SUPERBRAIN & 8in. IBM FORMATS ONLY 


MAINTENANCE 


On site maintenance 

available from day one. 

Nationwide contracts through Software 
Sciences — a member of THORN EMI 
group. 


@ Software Sciences will inspect, deliver 
IN. 


and maintain your SUPERBRAIN 


@ The 24 hour call-out basis. 
ie) 


SD 
MICROLINE 83A PRINTER £150 pa 


To: The Micro Computer Club PO Box 66 Croydon CR9 4Q8 Tel: 088 32 4820 
Please accept my order and enrol me as a member of the Micro Computer Club. 


All prices are based on exchange rate at time of going to press and may be subject to change. 
All orders must be accompanied by a cheque for the sum due. This will not be banked until four 
days before despatch. 

Carriage within UK extra at £25 Greater London, £35 outside London. 


UNITPRICE TOTAL 
QNTY £ p £ p 


CARRIAGE 
VAT at current rate 


Post Code CHEQUE TOTAL 
All machines sold to UK specification with full manufacturers warranty 


Membership of the Micro Computer Club entitles members to other special offers. 35 
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If your order contains over £120 worth of computer 
hardware apply now for interest free credit by telephoning: 
Mail-order: (0702) 552911. London Shop: 01-748 0926. 
Birmingham Shop: 021-356 7292. Southend Shop: 0702 
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR. 

You pay 10% down, then 10% per month for a further 
nine months (to nearest penny). Example: VIC20 Colour 
Computer. Cash Price £169.99. Credit terms: £16.99 
down then £17 per month for nine months: Total £169.99. 


Credit quotations on request. 


DRAGON 32 


The amazing new British com- 
puter with a full-travel standard 
keyboard, a 16-bit microproces- 
sor, 32K RAM fitted (expandable 
to 64K and later to 256K!!), 9 
colours, hi-res graphics and 
Microsoft extended colour BASIC 
(the very best BASIC to learn 
with). it can be used with virtually 
any ordinary cassette recorder, it 
has a printer interface (Centron- 
ics-type), joysticks are available 
and it’s incredible value for 
money. (AF57M) Only £199.50 


Teach Yourself Programs 
Conversational French 
Conversationat German 
Conversational Spanish 
Conversatronat lialian 


-5C-16K-YG44X £39,95 
5C-16K-YG45Y £39 95 
-5C-16K-YG46A £3995 
~6C-16K-¥G478 £39 95 
Touch Typing -2C-16K-YG49D £15 95 
States & Capitals -IC-16K-YG56L £995 
Euro Countries & Capilals -1C-16K-YG57M £9.95 


Kids 2 (3 Programsi 1D-24K-8G030 £9.95 


Invitation To Programmung 3 -2C-8K BO68Y £2295 
Basics Of Animation 1C-16K-BQ57M £11.95 
Basics Of Anmation -1D-24K-8Q58N £1195 
Player Missile Graphics 1C-32K-B8Q59P £1895 
Player Missile Graphics 10-32K BQ60Q £18.95 
Display Lists 1C-16K-BO51F £1195 
Display Lists 10-24K BQ52G £1195 
Hong ‘Vert. Scratting -1C-16K BQ53H £11 95 
Horiz./Vert Scrotting -1D0-24K-BO54) £11 95 
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Page Flipping 
Page Flipping 
Sounds & Music 
Sounds & Music 
Tricky Tutorials 
Tricky Tutorials 


Business Programs 


Kids 1 (3 Programs) -1C-16K-BGOOA £995 Visicale 1D-32K-YL3SN £119.96 
Kids 1 (3 Programs) -10-24K-BGOIB £995 Atari Word Processor ~-1C&30-48K-¥G42V £99 95 
Kids 2 (3 Programs) -1C-16K BGO2C £995 Text Ward 10-32K-BQO9SH £69 95 


Mint Word Processor 
Mint Ward Processor 


Learn Programming Calculator 
lavaation To Programming 1 -1C 8K-YG43W £15 95 Graph-h 
Invitation To Programming 2 -2C-8K-BQ67X £2295 Statistics 


Personal Financial Management 


Morigage & Loan Analysis -1C-16K-8Q66W £13 95 
Bob's Business 
Bob's Business 


Adventure Games 
Galactic Empire 
Rescue At Rigel 


THE NEW COMMODORE 64 


The incredible new computer from Commodore comes 
with 64K RAM fitted! Plus 16 colours, hi-res graphics, 
320 x 200 pixels, 40 columns by 25 lines, Z80 micro 
processor can be added — that means you can run CP/M 
software, 8 independently movable Sprites with collision 
detection, and a sound generator with 3 voices, 4 wave- 
forms, envelope and filter to rival some dedicated music 
synthesisers. And all this at the most incredible price ever. 
(AF56L) Only £339.00 


THE AMAZING ATARI COMPUTERS 


4 Consoles Available: 


Atari 400 with 16K RAM (AF36P) 
£249.95 
Atari 400 with 48K RAM (AF37S) 
£319.00 
Atari 800 with 16K RAM (AFO2C) 
£499.00 
Atari 800 with 48K RAM (AF55K) 
£590.00 


Other hardware: 
Cassette Recorder 
Disk Drive 

Thermai Printer 

Epson MX80T Mk iil 
Epson MX80F/T Mk ili 


{AF 28F) 


* All above with BASIC & handbooks 


£50.00 
(AFO6G) £299.95 
(AFO4E) £265.00 
{AF38R) £399.95 
(AF40T) £447.35 


Printer tnterface for 400 {(AF41U) £59.95 
Printer Interface for 800 (AF42V) . £59.95 
Interface Module (AF29G) £135.00 
Versawriter {AF43W) £199.95 
16K RAM Module (AFO8J) £55.00 
48K RAM Module for 400 (AF44X) £125.35 
48K Upgrade for 400 (AF45Y) £75.00 
Floppy Disk (YX87U) £2.50 
Le Stick {(AC45Y) £24.95 
Joystick Controllers (Pair) (AC37S) £13.95 
Paddle Controllers {Pair} {AC3OH) £13.95 
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For full details ask for our hardware leaflet (XH54J) SAE appreciated 


JOIN THE U.K. ATARI COMPUTER OWNERS’ CLUB 
An independent users’ group. Four issues of the club magazine for only £3.00! Address your subscription to Ron. 

tssue 1 of the club magazine featured a tutorial on character set redefinition and contained a collection of demonstration and 
games programs and lots more. Issue 2 featured a tutorial on player/ missile graphics. an article about graphics on computers. a 
selection of members’ contributlons to the program library and much more. 


-1C-16K-BO55K £11.95 
-1D-24K-BQO56L £11.95 
-1C-16K -8GO4E £11.95 
-1D-24K-BGOSF £1195 
-3C -32K-8GO6G £59 95 
-3D-32K-8GO7H £69.95 


Star Warrior 
Star Warrior 


Rescue At Riget 
Dalestones Ol Ayn 
Datestones Of Ryn 


Invasion Orion 


Invasion Orton 


Star Trek 35 
Star Trek 3.5 


1C-32K-8GOB) £11.95 
-10-32K-8GO9K £11 95 
-10-24K-YG5OE £16 95 
2C-16K-YG51F £1395 
1Gfh6K-YG52G £13.95 Zork | 
Zork I 


3D-32K-BQ65V £49.00 
-1C-32K-BG11M £9.95 
-10-32K-BG12N £9.95 


-1€-32K-8Q140 £14.95 
1C-32K-BO21X £22.45 


Curse Of Aa (Part 3} 


-10-32K BOS80B £22.45 
1C-32K-BO22Y £14.95 
10-32K BQB2D £1495 
1C-32K-BQ24B £2895 
1D-32K SBQ79L £28.95 
1C-24K -BQO23A £18.95 
-I1D-32K BOBIC £18.95 
1C--32K BQI5A £14.95 
10 40K-8G26D £18.95 


Crush, Crumble & Chomp -1C-32K-BQ83E £22.45 
Crush. Crumble & Chomp -10-32K-BO84F £22.45 
Mission: Asteroid 

Wieard & The Princess 
Ulysses & The Golden Fleece 


1D-40K -BO91Y £1719 
-10-40K-8025C £21.79 


-20-40K-BQ92A £2064 
10-32K-B8094C £29.95 
-1D-32K-80950 £29.95 


Alli Baba & The 40 Thieves -10-32K-BQ78K £27.95 
Temple Of Apsha: (Part 1)-1C-32K-BO85G £28.95 
Temple Of Apshas (Part 1} -10-32K-BOBET £28.95 
Upper Reaches Of Apsha: (Part 2} 


-1C-32K-8087U £14.95 


Upper Reaches Of Apshal (Part 2) 


-10-32K-BOB8V £14.95 


-1C-32K-BO89W £14.95 


THE FINEST SELECTION OF ATARI SOFTWARE 


Curse Of Ra (Part 3) 
Analog Adventure 
Adventure Land 
Pirates Adventure 
Mission Imposs'ble 
Voodoo Casile 

The Count 

Strange Odyssey 
Mystery Fun House 
Pyramid Of Doom 
Ghost Town 

Savage Island | 
Savage Island It 
Golden Voyage 
Soltporn Adventure 
Deadline 

The Shattered Alhance 
The Battle Of Shiloh 
The Battie Of Shiloh 
Energy Czar 
Kingdom 

Space Shuttle Module 1 


Arcade Games 
Star Raiders 


1D-32K-BQYOX £14 95 
1D-32K-BQ33L £16 95 
-1C-24K-BQOOA £14.95 
1C-24K BQOIB £1495 
1C-24K-BOG2C £14.95 
1C-24K-BQO3D £14 95 
1C-24K-BQO4E £1495 
-1C-24K-BQOSF £1495 
1C-24K-BQO6G £14 95 
1C-24K-BQO7H £1495 
1C-24K BOOBJ £1495 
1C-24K-BQO9K £14 95 
1C-24K BOQIOL £1495 
1C-24K-BQ11M £14.95 
-1D 40K-BO93B £20.64 
2D-32K-BOS6E £3495 
10 48K-BOS88G £29.95 
1C-40K-BO63T £2995 
10-40K-BOS7F £2995 
-1C-16K-YG53H £9.95 

1C-8K-YG55K £995 
-10-32K BG65V £19.95 


1E-8K-YG66W £29.95 
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(Subject to approval 
which can take up to 48 
hours) (APR = 0%) 


AME, LAM 


MICROSOFT BASIC’ MUSIC COMPOSER | 


ATARI SOFTWARE continued VIC20 COLQUR COMPUTER 


Asteroids 1E-8K-YG600 £29.95 Blackjack -1C-BK-¥G62S £9.95 Hardware Simplicalc Cassette {+ 16K) (AC93B) £1995 
Space Invaders -1E-8K-¥YG70M £29.95 Hangman -1C 8K-YG54) £995 ViC20 Console (AF47B) £169.99 VIC Stock Control Cassette (*8K) (AC94C) £1995 
Missle Command -1E-BK-YG64U £29.95 Super Cubes & Tilt 1C-16K-8Q48C £14.95 C2N Cassette Unit (AF48C) £4495 VIC File Disk (+16K) (ACQ5D) £2495 
Caverns of Mars -1D-16K-8Q69A £24.50 Humpty Dumpty & Jack & Jill VIC Printer {AF490) £23000 —- VIC Writer Disk (BK) (AC96E) £24 95 
K-Razy Shoot Out -1E-8K-BO63T £29.95 1C-16K-BO3ER £19.95 VIC Disk Drive (AFSOE) £39600 —-VIC Writer Cassette (+8K) (AC97F} £1995 
K-Razy Kritters -1E-8K-8G51F £29.95 Hickory Dickory Dock & 3K RAM Cartridge (AFS1F) £2995 
K-Star Patrol -1E-8K-BG52G £29.95 Baa Baa Black Sheep -1C-16K -BQ39N £19.95 8K RAM Cartridge {AF52G} £4495 Education (CSE & GCE 'O’ Level Revision) 
Pathfinder -1D-32K-BG33L £27.95 British Heritage Jigsaw Puzzles 16k RAM Cartridge (AFS3H} £7495 = All cassette based and require at teast BK expansion 
Crosstire ~1C-16K-BG22Y £20.64 -2C-16K-BQ40T £19.95 memory 
Crosstwe -1D-32K-BG23A £20.64 European Scene Jigsaw Puzzles Joysticks and Paddles English Language (AC98G) £999 
Protector -1C-32K-BG24B £21.80 2C-16K-BQ41U £19.95 Single Joystick (AC53H) £750 Mathemancs 1 (AC99H) £999 
Protector 1D-32K-BG25C £21.80 Video Easel -1E-8K -BQ72P £24.50 Pair of Joysticks (AC37S) £1395 Mathematics 2 (BCOOA) £999 
Threshold -10-40K -BG18U £27.54 Micro Painter 1D-48K-BGS6L £29.95 Le Stick (AC45Y) £2495 Biology (BCO1B) £999 
Deluxe Invaders 1D-16K-BG34M £29.95 Paw of Paddles (AC30H) £1395 Chemistry (eco2c} £999 
Galactic Chase 1C-16K-BO62S £16.95 Music Programs Physics (BCO3D) £999 
Galactic Chase 1D-16K-BQ61R £19.95 Music Composer 1E-8K-YG48C £35.95 Programming Aid Cartridges Computer Studies (8CO4E) £999 
Race In Space -1C-16K-8Q350 £14.95 Movie Themes ~1C-8K-BQ34M £9.95 Super Expander 3K RAM and Hi-res Geography (BCO5F) £999 
Race In Space 10-16K-BG20W £16.95 Gann en Lae niaee: graphics (AC54)) £3495 History {8CO6G) £999 
Space Chase -1C-16K-8G42V £10 95 Agee Li nee AC-16K-YL32K £19.95 Programming Aid Additional commands. Anthmenc for 9 to 11 year olds (8CO7H}) £999 
Space Chase 10-24K-BG43W £12.95 AeeeinblenE dior -1E BK-YG6BY £39.95 function Key programming etc (AC55K) £34 95 Reading for 9 to 11 year olds (BCOBJ) £9.99 
Conese eS ee ie = ae Ta TARR EOee Machine Code Monitor (ACS6L) £3495 — General Knowledge tor 9 to 11 year olds 
Lonseeeder -1€-24K-BO16S £10.95 Basic At ab Dees heag1 TES) 25 Software (all 3K unless stated) Spelling for 910.11 ay ns 
Cer h Hel AVS Basic A+ & Operating System At peiling for 9 to year olds rf Ly £999 
SUSE Lonidet y Available November -1D-48K-8032K £99.50 intiocucsen SOLE RS CiCasretes 
Submarine Commander Available November Microsoft Basic -1D-32K-BO74R £59.95 oe Jean eee Fone erogtarns a 
Rasterblasier 1D-32K-8G350 £22.95 Plot (Educator) 1E & 2C-16K-BO75S £79.95 Part 2 {AC5BN) £1495 All cassette based and require al teast 8K expansion 
Shooting Gallery 1C-16K-BO36P £14.95 Pilot (Consumer) =HE BSNS boAgESS CO r Cute CLINIMNeSI99 
Shooting Gallery 1D-16K-BG19V £16.95 OS Forth BOgz ek an288 pees a cotleearay ee em Wecian) £9 
Shooting Arcade ~1C-16K-B8G15R £24.95 Tiny-C -1D-48K-B8G62S £64.95 wenger Cartridge ( + £19.9 Know Your Own IO (BC12N) £999 
pe Bnirceiac Tostennice Inter-Lisp/65 -10-48K-BG6IR £8700 om Baitle Cartridge (AC60Q0) £1995 Junior 10 iBC13P) £999 
super Slot Cartridge {ACG1R) £1995 Know Your Own Personaluy {8C140) £999 
SupeyBiceout mL rts us 80 Uthittes Jelly Monsters Cartridge (AC62S} £19.95 The Robert Carrier Family Menu Planner 
Dadigelrtsctt “yD.2aK-BG30H £19.96 Programming Aids Package 1 Shane aes Hae mR ate ISCUSB) ge3ie9 
pipe Slabs Detar tunessee “1C-16K-BG600 £ 9.95 uper Lander Cartridge { ) VIC Money Manager (8C16S} £999 
Marea’ TRB ore es0e Ooecsembine -1C-8K-YL30H £9.95 Road Race Cartridge (ACE5V) £1995 VIC Road User & Highway Code (8C17T) £999 
mee, + Bu ose SHE 6502 Disassembler “1D-8K-YL31J. £12.95 Has Race Cartridge aoe £1995 Garden Planner (BCTBuU) £999 
jab i chietaciireicae Alani World 1D-40K-BOQ27E £43.95 ise oe AO (AC67X} £499 Interior Designer (BCI9Vi £9.99 
Jjamnreaker -1D-32K -BQ26D £20 64 30 Supergraphics -1C-40K-BO29G £29.95 Mole Attack Cartridge (ACB5G) £24.95 BBC ‘Ask The Family (8C20W) £999 
le pe pe bartered 3D Supergraphics -1D-40K -BO28F £29.95 Adventureland Cartridge (ACB6T) £2495 BBC ‘Mastermind (BC21xX) £999 
ey qEESRESOTite el ae File-It 2 -1D-4BK-BG10L £34.95 Pirate Cove Cartridge (AC84F) £24.95 Mastermind” additronal Genera! Knowledge 
Pacilic Coast Highway = - 1-1 6K-BG13P £24.95 J ennena Ge. BOO ph i SL ie isctonlcatile Cant «i acaav) 12495 cae eczaah io 
Pacific Coast Highway -10-16K BG14Q £24.95 «-DOS 1D-32K-BOQ76H £49.95 Voodoo Castle Cartridge {ACBBV) £2495 Oata 2 (BC23A) £2.50 
Chicken 1C-16K-BG27E £21.80 Disk Manager 10-32K-BG58N £21.80 The Coum Cartridge {AC89W) £2495 Daia 3 (8C248) £250 
CHEE S niieeincsee Eaien DIK Deleciive -10-16K-8G57M £24.95 Sargon 2 Chess Cartridge {AC77J) £24 95 Data 4 (8C25C) £250 
Tumble Bugs 1D-24K-BG46A £24.95 Operating System A+ -1D-32K-BQ30H £49.95 Gort Cartredge (AC9OX}) £24 95 Mastermind’ additonal Specialist Knowledge 
BugiAttack “1C-24K-BG36P £23.95 Telelink 1€ BK-YGS9P £21.50 Omega Race Cartridge oe {AC91Y) £24.95 Wine & Food (BC26D) £250 
Bilgiattack WP genres Pee The Next Step _1D-32K-BG64U £27.54 Another VIC 1n The Wall Cassette Music (BC27E} £250 
Sanyon Climber 1C-16K-BG44Xx £24.95 er ject mmmelnvos! S\ Games Gebel pe 
Canyonic limber 1D-16K BG45Y £2495 Books VIC Panic Cassette (AC79L) £700 Films & TV (BC29G) £250 
Mountain Shoot -1C-16K-BO12N £10.95 Master Memory Map XHS7M £4.00 Cosmas gassere artemis 
ef Backgammon Cassetie (+3K) (ACB81C) £700 Books About VIC 
Haunted Hill -1C-16K-8G38R £16.95 De Re Atari WGS6L £16.95 
Haunted Hill -1D-16K-8G39N £19.95 Operating System User's Manual Pe eoeasene (E20) 1 67,00/S Sy Ceainietcucaman ingore MICA YAS) amma 
Time lBomb 1C-16K-BG40T £10.95 AibuRuNre Manual WAABA £16.95 VIC Asteroids Cassette (AC83E) £700 VIC Revealed {WA32K) £1000 
Time Bomb 1D-24K BG41U £12.95 Atari Basic-Learning 8y Using -WG55K £5.24 . VIC Programmers Relerence 
Tank Trap -1C-16K-YL34M £9.95 Games For The Atart -WA47B £4.45 Business Programs Guide (WA33L) £9.95, 
Tonk: THe8 1D-32K-YL360 £12.98 ‘atari -WGOSF £6.80 Simplicatc Disk (716K) (ACS2A} £24.95 VIC Graphics (wassc) £10'00 
Thunder Island -1C-16K-8Q37S £10.95 Atari Sound & Graphics WA39N £8.25 
Your Atarl Computer -WASOT £13.45 
Home Game Programs 6502 Assembly Language Subroutines ~~ 
Saam 1C-16/24K-YG58N £17.50 -WAOSF £12.45 c P 
Basketball 1E-8K-YG61R £24.50 Advanced 6502 Interfacing -WA41U £11 45 
Cypher Bowt -1C-16K -BQ20W £29.50 Beyond Games (6502) -WAASY £1300 J 
Sunday Golt -1C-16K-8013P £10.95 Computers For People WAOOA £8.25 J 
Darts 1C-16K-BQ42V £19.95 Analog. The Magazine For Atari J 
Tournament & 8-Ball Pool -*C-16K-BQ45Y £19.95 (6 issues} Annual Subscription -GG248 £9.00 
Aen Se Slices te oe re Send sae now for our new software leaflet with  \ 
Ricochet 1D-32K-BG48C £14.95 details of all the above programs. 
Computer Chess 1E-BK-YG63T £24.50 Order As XH52G — Issue 3. 
Fast Gammon 1C-BK-YL33L £16.95 Key: C = Cassette. D = Disk, € = Cartridge Maplin Electronic Supplies Ltd., P.O. Box 3. Rayleigh 
Gomoku -1C-16K BQ18U £14.95 2C = 2 Cassettes etc. 8K, 16K shows minimum re 4 Z 
Gomoku 1D-16K-BG55K £19.95 memory requirement Essex. Tel: Southend (0702) 552911/554155. 
Reversi 4C-16K-BO19V £14.95 2 = : 
Revarsi -1D-16K-BG54J £19.95 Notes Ordentcadestsnowniinibrckets! Demonstrations at our shops NOW. See the computers in action at 
CBee moemlnics a sige Prices correct at time of going to press. 159-161 King St., Hammersmith W6. Tel: 01-748 0926 
pcleneainite patents acevo (Errors excluded). 284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000 


Lynton Square, Perry Barr, Birmingham: Tel: (021) 356 7292. 
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MIDAS S100 
SYSTEMS 


MIDAS 1: From £895 

MIDAS 2: From £1,890 

MIDAS 3D: From £3100 

MIDAS 3HD: From £5,495 
MIDAS 86 — 16 Bit: From £3520 


@ Our versatile Z80 Microcomputers are available as standard units or custom 
configured to your exact specification from a comprehensive range of stocked 
$100 boards. 


Disc storage capacity of the MIDAS 3 can be 2M Bytes, expandable to over 
80M Bytes with a Winchester Hard Disc Unit in our MIDAS 3HD range. 


MIDAS runs CP/M and MP/M. Other Software includes M-BASIC, C-BASIC, 
FORTRAN, COBOL, CIS-COBOL, PASCAL and Word Processing. 


A MIDAS 3D with 64K RAM and 2M Bytes storage on two 8” drives with two 
Serial I/O Ports and CP/M only £3,100. 


Printers, VDUs and other peripherals stocked to give complete package 
system at keen prices. 


We stock over 50 different $100 Boards all from quality manufacturers: Advanced Mic 
BOARDS Digital, Godbout, SSM, Micromation, Dual, CCS, $.D. Systems, Morrow, Pickles & Ti 


PROCESSOR 2 ae es 


Z80 Starter Kit Static RAM 16-64K 24 Bit addressing We are the sole UK Distributor for Integrand 
Single Board Computers Static RAM 8x64K or 16x32K RAM/Battery | Mainframes and Disc Enclosures, available 

8085/8088 CPU Back-up in nine models including Desk Top and Rack 
Z80A CPU 4MHz (4 types) Memory Manager a F with or without provision for Disc 
8086 Drives. All units totally enclosed, painted on 


nT ae 1/O BOARDS all external surfaces and complete with 


power supply etc. 
2716 EPROM (216K) 25/2P or 4S/2P or 3P/1S etc 
ntertace 
OO BO AnDS i ANEOUS cae mae , PL/1, C-BASIC 2, 
Seo ee bee A BASIC V5, XYBASIC, FORTRAN 80, “COBOL 


24x80 Memory Mapped Real Time Clocks 80, CIS-COBOL, PRO-PASCA 


Le 
Graphics 512 x256 (B/W) d 
DISK CONTROLLERS Colour Graphics 312x290 Forth, MAC, ZSID, Disassembler, Wordstar, 


5 Dat Ss Ic, Word 
Single Density 5” or 8 Maths Board AMD 9511 Fsbo ie gli arg asta 
Double Density DMA Extender Boards/Logic Probe bana / 

Floppy or hard Controllers Motherboards 7-20 slot ‘ | Prices exclasise of VAT 


> 
We are pleased to discuss your requirements and iil advise youasto whether your 


needs can be met with one of our computers. — 
All of ounsystems are specials as they are configured to suit your specification, thus y 
ensuring that you get what you want rather than what happens to be availabie. 

~ Write or phone for a catalogue. : ‘ = i in aw 


Unit 14, 29 Willow Lane, Mitcham, tas 
Telephone: 01-640 6931/2/3 gomputrrs! systems 


= fl Be  * 
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Editorial === 


Protection 


from pirates 


WE OFTEN RECEIVE unsolicited software for possible review, and 
normally we are very pleased about that. However, three of 
the last four Apple programs we have been sent have failed to 
boot, no matter what tricks we have tried. This is carrying 
software protection a little too far. 

Nowadays most professional programs are protected against 
copying, but unfortunately this makes them less useful to the 
buyer. First, there is the inevitable problem of discs being cor- 
rupted or otherwise destroyed: Without a back-up copy to 
hand, the result is at the very least infuriating. It could lead to 
company paralysis and financial loss. Second, there is the 
question of suitability for use. The fact is that not all off-the- 
shelf programs are ideally suited to one person’s particular 
needs, even though they may do a reasonably good job for a 
reasonable number of people. It helps the user if he is able to 
get inside the program and change it around a bit to modify 
the screen display or change a few routines to customise a 
program for a particular use. Copy-protection routines make 
both these approaches that much more difficult. 

Thus software protection aimed at pirates ends up being to the 
disadvantage of end-users. Meanwhile — and this is the irony 
of the situation — the real pirates still find ways to steal the 
programs. 

It is not difficult to see the problem from the software writer’s 
point of view. All he really wants is to be properly rewarded 
for his time and talents. A program copied, he reasons, is a 
copy not sold. Therefore protecting a program will lead to in- 
creased sales and more money for him. 

Alas the situation is not quite as straightforward as that. Two 
main things actually govern the number of copies of a pro- 
gram that can be sold, given equal marketing: the quality of 
the program and the price. Moreover, all the evidence sug- 
gests that price is the more significant of the two. Selling them 
cheap works, even without piling them high first. 

The software writer/publisher therefore has a choice. He can 
try and sell, say, 100 copies of his program at £500 each, or 
1,000 at £50, or even 10,000 at £5, but in each case he makes 
— for the sake of argument — the £50,000 he deserves. The 
point is that 200 copies of a program do not actually cost 
significantly more to produce than 100 — after all, that is 
what makes copying so attractive to pirates. The real deciding 
factors in pricing a program are therefore the size of the 
potential market and the cost of supporting it. 

Some programs will have an inherently larger market than 
others. To give an obvious example, the potential sales of a 
whisky-blending program written for the DAI micro will be 
rather smaller than those of a Space Invaders program for the 
ZX-81 — though in the latter case, the competition will be 
tougher. The pricing must therefore reflect the potential 
market. Some programs will require inherently more support 
than others. A tax program — to give another obvious exam- 
ple — will require frequent revisions as the tax laws change, 
whereas a games program will, generally, not. Again this 
must be reflected in the price. 

Obviously someone who pays £500 for a program will expect 
updates and support, even if it is just advice over the phone. 
Someone who pays £5 for a program will generally be 
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satisfied if it works more or less as advertised, and will ask no 
more. But in these two cases, just what function does soft- 
ware protection perform? 

The user who pays £500 or even £5,000 for a program is clearly 
a businessman rather than a pirate. No businessman with any 
sense is going to rely on a pirated program that deprives him 
of software support and updates. Remember he is buying a 
facility and a service as much as a piece of code. 

The user who pays £5 for a program is likely to be a home user, 
not a pirate. He will still want a reliable program with some 
sort of guarantee, and he will probably want the packaging 
and instructions. He is not very likely to buy a pirated pro- 
gram — at least knowingly — because with a cheap program 
it is simply not worth it. 

Thus the piracy problem arises in two areas. First, there are 
thieves — the swash-buckling overtones are not appropriate 
— who mass-produce programs and sell them as though they 
had the right. Second, there are the people who copy the odd 
program from a friend or whatever, because to them the pro- 
gram is simply not worth the asking price. 

The real thieves are unlikely to be stopped by copy-protection 
routines. They must be dealt with by the law. It is regrettable 
that as with video piracy the law is weak, and it ought to be 
strengthened to protect software authors and publishers as 
well as it protects book authors and publishers. Some recent 
victories by Atari in the United States offer some hope in this 
direction, but in the U.K. a strong case could be made for im- 
mediate Parliamentary action. 

People who make the odd copy of a program for a friend are 
doing wrong, but probably cannot be stopped. They are used 
to taping songs from the radio, or videotaping films from 
TV. They photostat book pages and magazine articles. They 
occasionally reach such heights of criminality as to read a 
copy of Practical Computing they have not purchased. In 
each case, the author is deprived of rightful payment. 

Software protection can discourage such casual copying, but 
cannot prevent it. Too many users are now far too 
sophisticated, even without the help of programs which exist 
only to copy programs. The only long-term solution for the 
software writer is to offer better programs, better documenta- 
tion and better value for money. After all, people still buy 
millions of magazines, books and records when they are good 
quality and good value. They will buy good software too. 

Of course it is still possible that someone will perfect a form of 
software protection, but is it likely? In days of old, knights 
were bold until advances in the art of archery rendered their 
particular form of software protection — suits of armour — 
useless. They had to shed their cumbersome heavy-metal 
cladding and become much faster on their hooves in order to 
compete. Here comes the cavalry! Nowadays we unthinkingly 
accept expenditure on intercontinental ballistic missiles as 
part of the ‘‘defence’’ budget because we know that, 
ultimately, there is no defence except the readiness to attack. 

The time for software authors and publishers to attack is now. 
But could they please do it by enhancing their products, and 
by lobbying the government, not by making life even more 
difficult for the users. 
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The next best thing to 
your computer 


speaking 
Oxford English. 


That's you being able to talk to it, easily and fluently, in 
its own computer language. 

And now you can. Fast. Without any hassles. 

Because now there's a new range of audio teaching 
packages that you can use in your own office. At your own 
speed. 

Ideal for inexperienced users or non-programmers, 
each self-contained, self-teach package is written by ICL 
training experts. 

The packages not only beat any other method for 
sheer convenience, but are surprisingly inexpensive. 

And they can be used to master operating and programming 
skills not just on ICL machines, but ona wide range of 
hardware. 

OOCP/M 2.2 Introductory Training Package 

Contents: Course Guide and 4 Audio Cassettes. 

At the end of the course, which is made up of a number 
of sessions, you will confidently be able to load CP/M 2.2, 
create text files, look at files on the system, use filenames, 
Resident and Transient commands and handle most other 
CP/M facilities. 

O Microsoft Basic Training Package 
Contents. Course Training Manual & 
Workbook, 2 Audio Cassettes, Floppy Disc (for 

ICL Personal Computer). 
Provides 10 sessions backed by visual 


material and exercises, covering Simple Programming, 
Arithmetic, Decisions & Flowcharts, Loops & Subroutines, 
Arrays, Data Handling, Graphics, etc., 

OCIS COBOL Training Package 

Contents: Course Manual, Coding Sheets, Layout Charts, 
8 Audio Cassettes, Floppy Disc. 

The 16 sessions of the course cover COBOL character 
set and data names, moving data, structured programming, 
code layout, initialisation, arithmetic verbs and COPY, and 
Forms Il. 

O PASCAL Training Package 

Contents: Comprehensively Indexed Course Manual 
and 6 Audio Cassettes. 

This package is based on the Jensen and Wirth Report 
includes sessions covering Declarations and Statements, 
Typing, Subranges, IF ELSE, Enumerated Types, Loops & 
Arrays, Literal Strings, Simplified 1/O, Functions and files. 

To find out more about ICL’s audio training packages 
telephone Paul Hobbins on Windsor (07535) 51483 or order 
your package direct from ICL’s Packaged Training 

Distribution Centre at 
Icknield Way, Letchworth. 


Packaged Training Distribution Centre, ICL, Training Centre, Icknield Way, Letchworth, Herts, SG6 4AS. 


CL] I wish to order. 
= | wish to order. 
cy I wish to order 


CP/M2.2* Training Packages at £42 
Miscrosoft BASIC* Training Packages at £83 
CIS COBOL* Training Packages at £150 


C1 icLPersonalComputer [] prsModel20 [] prsModei40/50 [1] other 


CJ I wish to order. 


Pascal Training Packages at £124 


(All prices include VAT and p&p. Allow 21 days for delivery. Orders restricted to the UK only). 


l enclose a cheque/postal order, made payable to International Computers Limited to the value of £ 


C] | donot wish to order at this stage. Please send me more information on 


Name Position 
Company Name 

Address 

Machine type Telephone 


* CISCOBOL is aproduct of Micro Focus Ltd. CP/M is a trademark of Digital Research Inc. Microsoft BASIC is a product of Microsoft Inc. 
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| tinual 
| engineers are fully committed to keeping 


Our Feedback columns offer readers the opportunity of bringing their computing 
experience and problems to the attention of others, as well as to seek our advice or to 


make suggestions, which we are always happy to receive. Make sure you use Feedback 
— it is your chance to keep in touch. 


Superbrain connection 

THANK YOU for your Superbrain review in 
the September issue. Certainly, Super- 
brain is a well-established product in a 
market environment which requires con- 
technological change. Our 


us in the forefront of technology and I 
will be pleased to provide you with further 
details as soon as they are available for 
publication. 

I note Mr Stobie’s comments concern- 
ing the fact that the 10Mbyte hard disc 
cannot be connected to the Superbrain 
and I would appreciate it if you could 


Storage System can be connected to the 
Superbrain II by a simple connection 
cable, which we supply. The 10Mbyte 


DSS is available from our dealers for ap- 


proximately £2,400. 
Robin L Harrison, 
Intertec Data Systems, 
Columbia, 
South Carolina. 


Small firms rebuffed 


HOW RIGHT your September editorial is! 
My wife and I had the good fortune to 
win an Apple in the launch competition of 
this magazine and some of our work has 
been described in it. We have repeatedly 
sought help for substantial further 
developments in applications for handi- 
capped people — from the Department of 
Health and Social Security, Department 


' of Education and Science and the Depart- 


ment of Industry. Having recently reach- 
ed 15 refusals I was getting jaundiced un- 


| til I met someone with excellent creden- 


tials who has clocked 30. Can anyone bet- 
ter this? 

In dealing with applications the one 
thing that doesn’t seem to matter at all is 
the professional quality of the proposal 


| and the managerial experience of the 


| courteous to applicants. 


organiser. I have never been asked to sup- 
ply copies of programs or other work, 
never had a professional reference sought, 
never been asked for a demonstration or 
for any of the other things that would 
show serious concern. 

The fact is that the Government prefers 
to drop £10 million on a flashy gimmick 


rather than help the small firm. That’s a | 


pity, as now ‘‘the big boys’, Canon and 
Texas Instruments, are moving into the 
electronic aids field. A dozen of us warn- 


ed the DHSS about this two years ago. 


The letter was ignored. 
The Dol, to its credit, is at least 


however, should ask how many of the 200 
firms that have grown up around Sinclair 
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Ken Baker, | 


| have had any help from his department. | 


| clarify the position. The 10Mbyte Disc- | 


} 


When he has the answer he might consider 

widening his range of advice to include 

those who really know how to make a lit- 
tle money go a long way. 

J R Seagrave, 

Happy Apple Software, 

Ruislip, 

Middlesex. 


@ According to NCC Director David 
Fairburn help cometh — see the October 
issue editorial. 


Spectrum compared 

1 WOULD LIKE to reply to a letter that ap- 
peared in Feedback in the October issue 
of Practical Computing. One of your 


readers writes ‘‘in Spectrum’s Defence’’ | 


that it was as quick overall as the Tuscan, 
63 percent as quick as the Vic-20 and 85 
percent as quick as the UK 101. 

We have recently been comparing our 
eight-bit system timings, running stan- 
dard benchmark programs, with those of 
some recently announced pseudo 16-bit 
machines. It came as a bit of a shock 
therefore to see our computer put equal 
with a Spectrum. 

It does appear that your reader was 
comparing his Spectrum with a Tuscan 
running resident Basic with a 2MHz CPU 
which we no longer use. All our produc- 
tion systems have had 4MHz Z-80As for 
over 12 months now and in fact we now 
have a version using the Z-80B running at 
6MHz. Although our sales of machines 
are now predominantly CP/M disc-based 
we have always prided ourselves on hav- 
ing a fast machine. 


Spectrum compared. 


I list the results and would point out 
that the benchmarks were run using 
Microsoft Basic on all machines. I think 
you will agree that the current pseudo 
16-bit machines do not offer any advan- 
tage in terms of throughput, at least when 
using Basic. A lot of current application | 
software is written in Basic and so it is 
also interesting to conjecture how much 
slower the pseudo- 16-bit machines would 
be when running such software originally 
written to run on eight-bit micros. | 
Perhaps some readers would oblige here. | 

We appreciate that speed is not all one 
is looking for from a micro but in most 
serious applications it is a major factor. I 
feel that more could be done to compare 
like with like in this area. 

Brendan Owen, 
Transam Microsystems Ltd, 
London WC1. 


Teachers reply 


A RECENT spate of articles in the computer 
press has a common theme — teachers are 
rotten programmers. Teachers would 
seem to be passing on poor programming 
habits because they know of no alter- 
native. University lecturers, in particular, 
have the problem of overcoming these 

misconceptions with their new 
undergraduates. | 
I would not dare argue that all teachers 
are experts in structured programming 
but I suspect there is more than just a 
small minority who understand the 
arguments and who are quite competent 
practitioners. As with much else in 
schools’ computing many of the problems 
(continued on page 43) 


Benchmarks in seconds 


Computer 
Sirius — 5MHz 8088 
IBM — 8088, 4.8MHz 
HP-86 


Olivetti M-20 — Z-8001, 
4MHz 


Tuscan S-100 — Z-80A, 
4MHz 


Tuscan S-100 — Z-80B, 
6MHz 


Sinclair Spectrum 


4) 


ACCRON. Multi-processor. Multi-user. 


The system for today. 
And tomorrow. 


Up to 16 users $100 architecture | CP/M* and 
CP/M-86* 


8/16 Floppy and ‘||| Private and 
bit User Processors hard disks - ) shared files 
2 to 90 Mbytes 


File/record locking CDC cartridge Three shared 
disk sub-systems printers. Optional 
private printers 


And tomorrow. 


Start with an ACCRON single-user floppy disk disks, magnetic tapes and spooled printers. | Need to know more? Mail this coupon today. 


system. Private or shared disk Space. Interprocessor pr eee eee ee ne een ee ee 4 
Add the ACCRON-MPS Service Processor communications. Scheduling or batch submit 1! Please send me details of the ACCRON Multi- 1 
and as many more User Processors as you need. facilities. | Processor System. ' 
Keep on adding users, toa maximum of 16. Made in Britain by Newtons Laboratories. kt a ee fe | Aer eets I 
With ACCRON, planned expansion is as Fully supported. ACCRON is designed to take} Position t 
simple as that. care of you now. And for years to come. tt ie we 1 
No CPU throughput degradation as the f COMPANY... .esssesseeeseeersesnsesssseeettneestsen 
system grows. No loss of investment, in 7 ee ee |e ! 


Standard CP/M guarantees sensibly priced, Teohael d 
readily available system and applications software. echnology today, ; Mail to: Newtons Laboratories, 

The System Processor, with its own and to = aoe Y: 1 Box 789, FREEPOST, London SW18 4BR. 
dedicated Z80A and 64KB RAM, provides SS le SS 4 
simultaneous access to shared data files. And CP/M and CP/M-86 are trademarks of Digital Research Inc. 
access to shared resources like floppy or hard Newtons Laboratories, PO Box 789, 111-113 Wandsworth High Street, London SW18 4JB. Tel: 01-874 6511. Telex: 21768 (Newton G). 


equipment, software or staff training. H i 
Each User Processor is compe in itself, (a) ( ( 5 () ee seveteeessaeeeseeseeseeesteen cuaesacseas coaeees : 
with Z80A, 64KB RAM and RS232 interface. 1 PIN ee i 
NEWTONS | 

I 
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(continued from page 41) 

in teaching programming can be traced to 
insufficient and obsolescent resources — 
how can you teach good structure when 
the majority of schools still have a dialect 
of Basic that groans as soon it sees an If- 
Then-Else? Why hasn’t the Government 
asked the leading suppliers of micros in 
the Department of Industry scheme to im- 
plement a full and common structured 
Basic as the price of its continued 
sponsorship? 

Critics, please keep in mind what 
schools’ computing is all about. An 
average school of 1,000 students would be 
lucky to have £400 a year to spend on the 
subject which is hardly enough to pur- 
chase the latest software let alone hard- 
ware. Moreover in that same school, with 
perhaps 150 students taking computing 
courses leading to an external examina- 
tion, perhaps only 10 will be on an A-level 
course. If some of these university critics 
are so unhappy then why not follow the 
lead of Dr Wilson of Manchester Univer- 
sity who provided Pascal free to schools 
via Muse. That is practical help. 

Terry Brown, 
Wyggeston Collegiate, 
Leicester. 


No bugs on me 

MAY I BE allowed the right of reply to the 
two characters who in Feedback, June 
issue, see fit to pull my program Patsy to 


pieces. The program itself appeared in | 
Practical Computing, March 1982. There | 


were no errors in the program as publish- 
ed. It was listed from a fully tested and 
working version. Of course, if people will 
not type in programs exactly as listed they 
should not expect them to work. Mr 
Swann clearly could not be bothered to 


type in lines 1 to 10 containing the pro- | 


gram name, my copyright message and 
what was intended to be a helpful Rem. If 
he cares to read my piece ‘‘Data Separa- 
tion’’ in Tandy Forum, Practical Com- 
puting June, he will perhaps see where he 
went wrong. 

Then we have Mr Robinson, who may 
be simple but is certainly not elegant. He 
is typical of candidates I have tested and 
failed with Patsy for oversimplifying the 
complexity of the problems set. Evidently 
Mr Robinson has not bothered to type 
any of the program in or he would have 
discovered that only in two of the 10 pro- 
blems are buttons 4, 5 and 6 all capable of 
working simultaneously in the same time 


period. In neither of these cases do any of | 


his combinations lead to a solution. He 
fails to appreciate that time is a dimension 
of this quite sophisticated testing method. 
Michael Smith, 

Camborne Beacon, 

Cornwall. 


Atom on the boil 

MY ACORN ATOM becomes excessively hot 
very quickly, and this then affects the 
behaviour of the computer: pressing 
Break has no effect apart from printing 
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up random characters, and apart from the 
Break all other keys become inactive. The 
only thing then left to do is to pull out the 
plug and let the system cool, losing the 
program in the process. 

Whenever there is a Wait statement, 
after a few Runs the computer seems to 
give an obscure error, not detailed in the 
manual or the error card, and after a 
while the computer goes dead. Once again 
the keyboard has no effect. 

I have contacted Acorn Computers a 
number of times but to no avail. Could 
anyone please advise me on what to do? 

P Sharma, 
Maidenhead, 
Berkshire. 


Monte Carlo corrections 

I WAS PLEASED to see my article on Monte 
Carlo methods in the October issue of 
Practical Computing. However a few 
mistakes crept into the article which I 
would like to clarify. 


@ The box shown in figure 2b should give | 


a better estimate of | than the box 
shown in figure 2a for the same value of 
N. 

@ Always be sure not to move P, that is 
l;box area, nearer the centre of the 
parabola. 

@ The figure at the top of page 80 should 
of course be labelled as figure 3, not 
figure 1, and P=I/box area, not 1/box 
area. 

Bill Hill, 
Manchester 


Helpful structures 


IT WAS PLEASING to read two articles 
about structured programming in Prac- 
tical Computing, August 1982. Boris 
Allan’s article ‘‘Searching for the truth’’ 
seems to challenge the theoretical founda- 
tions of structured programming but ac- 
cepts the usefulness of its practice when it 
is not concerned with correctness proofs. 

There is a great deal of experience and 
wisdom in the writings of such people as 
Dahl, Hoare, Dijkstra, etc, whether or 
not its mathematical basis is valid. It is 
easy to trace their influence through 
Pascal to Comal, structured Fortran, 
BBC Basic, Oasis Basic and so on. One 
seems to hear of a new structured Basic 
every other month now. 

What seems important for beginners or 
competent programmers, who would not 
claim to be computer scientists, are the 
practical effects of these structures when 
they are actaully embodied in the syntax 
of a simple language. These effects are 
numerous but I would say that the main 
ones are as follows: 

@Clear, easily read programs written in 
about half the time it would take 
unstructured Basic. 

@ Debugging or updating in about one- 
tenth of the time. This is an approximate 


‘Feedback 


measure of the greater initial correct- 

ness of structured programs but is has 

obvious practical benefits. 

@ The use of only about half-a-dozen pro- 
gram elements which become a com- 
mon currency and feed back into the 
user’s techniques of analysis and 
design. 

Graham Beech’s series emphasises the 
last point by embodying the concepts in 
his Program Design Language which has 
much in common with Comal. His 
methods are good but if structured pro- 
gramming is to become common parlance 
among the programming millions it is 
necessary for as much as possible of 
Beech’s Program Design Language to be 
incorporated in the simpler languages. 


| Fortunately this seems to be happening on 


some of the cheaper microcomputers 

where it can be immensely helpful in the 

first formative experience of 
programming. 

Roy Atherton, 

Head of Bulmershe Computer Education 

Centre, 

Bulmershe College of Higher Education, 

Reading, 

Berkshire. 


Outmoded 

YOUR EDITORIAL headlined CP/M versus 
Unix in the October issue poses the ques- 
tion of which operating system will 


become the next de facto standard. It | 


would be of interest to know how CP/M 
became the doyen of operating systems 
when in its early stages it must have had a 
number of established products with 
which to contend. 

As a home-micro user for the last four 
years with a system running the TSC 
‘Flex’ operating system, it has been of in- 
creasing concern to watch the growth of 
CP/M knowing that most if not all of 
one’s efforts were likely to be denied any 
easy transformation to the next genera- 
tion of systems. 

Four years back, when the market for 
domestic equipment was evaluated,using 
word processing as the application yard- 
stick for equipment and software selec- 


tion, there was unquestionably only one | 


demonstrably established system readily 
available on the U.K. market — SWTPc 
6800 and Flex. In this instance however to 
be first did not lead to becoming 
established. 

Was CP/M really better than Flex? To 
say that the end-user should not need to 
be concerned with the operating system 
associated with his equipment and pro- 
grams is to over-simplify the potential 
problems of onward compatibility with 
next-generation systems. 

Regrettably, there is no advice for the 
first-time buyer which will guarantee 
freedom from potential conversion costs 
in future years. This applies not only to 
the question of ‘which operating system’ 
but also to ‘which language’ as a result of 


(continued on page 45) 
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If you are an experienced dealer in the South-East looking 
for the right micro to handle, you will find it with Sig/net. 
At DPLC, the South-East distributor for Sig/net, we feel 
that we offer dealers the perfect package: a micro system 
with limitless potential, ata very competitive price with 
generous dealer discounts and margins, combined with full 
hardware and marketing support. In return we expect our 
dealers to be skilled in the installation of packages — either 


for specific vertical markets or general business applications. 


Sig/net 2 is a modular system, housed in a compact unit, 
to which a wide range of peripherals 
can be attached. A system may start 
with a single workstation with 
floppy disc and be expanded to a 
multi-user system with virtually 
no restriction to the number of 
workstations and hard disc 
capacity. There are already 
more than 1,000 users in the UK. 
Because the Sig/net 
operating system is CP/M 
compatible, it enables you to 
provide bespoke software 
easily, in addition to the very 
wide range of proven business 
software already available on 
CP/M. 
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-SIG/NET- 
OFFERING DEALERS 
AGREAT DEAL 


ee) 


The successful British manufacturer, Shelton Instruments, 
is undertaking a programme of advertising, PR and 
exhibitions. Enquiries generated in the South-East from 
these promotional activities are passed on to the dealers, 
through DPLC. Comprehensive product brochures are also 
available. 

To complement the Sig/net, we offer a range of 
terminals and printers. And there are appointed national 
and local organisations to provide after-sales maintenance 
to your customers. 

To find out more details about a Sig/net dealership, fill in 
the coupon and return it to: DPLC Limited, 74-77 White Lion 
Street, London, N1. Telephone: 01-833 1111. 

il Sa. ae a a on 7 


| Please send me further details of the Sig/net dealership. 


| Name. Position | 
| Company | 
| Noch. i | 
| | 
| DPLC Limited, | 

| 


74-77 White Lion Street, 
London, N1. 
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(continued from page 43) 
the proliferation of programming 
languages and their various dialects. The 
message is — user beware. 
D D Mclntyre, 
Troon, 


Ayrshire. | 


True or false 


IT IS UNFAIR of you to combine into a 
single letter published in Feedback 
October, correspondents whose view- 
points are so incompatible as those of 
Carl Zetie of Maidenhead and Carl Zetie 
of Maidenhead. For instance one of them 
talks of ‘‘deriving truth value by reference 
to reality’? and thus proven correct. The 
other makes it clear that the sin of scien- 
tific induction ‘‘has been thoroughly 
discredited by Karl Popper.’’ These op- 
posing viewpoints are not easy to 
reconcile. 

Again Mr Carl Zetie of Maidenhead 
says that ‘‘mathematical induction, on the 
other hand, is a thoroughly valid method 
of mathematical proof’’, whereas Mr Carl 
Zetie of Maidenhead states categorically 
that ‘‘decuction from axioms is the only 
kind of mathematical proof’? — a view 
thoroughly discredited by Kurt Gédel. 

There is however a third form of 
mathematical proof, discredited no doubt 
by Carl Zetie and Karl Popper but accep- 
table to Euclid, Einstein and myself. This 
is the reductio ad absurdum which proves 
conclusively that Mr Carl Zetie cannot 


Maze modification. 


Se hie ae aoe a Te = 
ida Pi 
y sey $2 
uy 


Geb Waki 
ata i 


tg fy 


ddl taut P 


eed 
Kees) M 


C getaits 
mn .y Sade 


is 
sa a til PR bie Ed Midis ain hid dd tke ik eld wb led 


1200 IF SCRN( AA. BB) 15 THEN 
AS = AS + “WW": GOTO 1230 
IF SCRN( AA, BB) = 3 THEN A 


"se": GOTO 1230 


1210 


1220 


1230 


1240, 
1245 


PRINT CHR& (27); CHRS (65) 
; CHRS (6);: REM *s#ee SETS E 
PSON TO HALF VERTICAL LINE S 
PACING 

PRINT 

PRINT 
) CHRS 
PRINT 
AS a 

NEXT BB 

PRINT CHR ¢€27)° 
2) CHRS (27)"2" 

FRINT CHR® (18): PRINT 
€27)3 CHRS (65)3 CHRS (12): 

RESETS EPSON TO NORMAL WIDT 
H CHARACTERS AND LINE SPACIN 
G6 

PRE O 

GOTO 1100 

TEXT : HOME : VTAB 15: 
: PRINT "CHEERS, THEN, 
YOUR FRIENDLY MOUSE. ": 
: END 


1250 
1260 


CHR® (15) 

CHRE €27)"A" CHRS (2 
Lense Ae ata 

1270 As; 
1280 
1290 
1310 EHRE (1 
1315 CHRE 
REM 


INVERSE 
FROMM 
NORMAL. 
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possibly exist and must therefore by mere- 
ly a fantasy of the editorial imagination. 
Ronald Cohen, 

London Wit. 


Statistically naive 


I AGREED with the general conclusions of | 
your Editorial ‘‘Do not overestimate the 
expert system’’ in the September issue. 
However, I am afraid that your passage 
about classical statistics is quite incorrect. 

As a practical statistician working in 
industry it is not the first time I have met 
statements like: ‘‘If A then 80 percent 
chance B’’. Classical statistics might make 
one think the converse: ‘‘If not A then 20 
percent chance B’’. 

This is not classical statistics — just a 
schoolboy howler. It is exactly the same 
non-logic as: ‘‘All the first-division teams 
are still in the FA Cup. Therefore if you 
are not a first division team you cannot 
still be in the Cup.”’ 

It is no wonder that, employing this 
non-logic, the oil-rig manager might reach 
a silly conclusion about a black view of 
the night. 


M R Brand, 
Ingatestone, 
Essex. 


Maze modification 


CONGRATULATIONS to Roy Sayers on his 
maze-solving article in October’s Prac- 
tical Computing. Not all published pro- 
grams work as well. 

It may be that you will be interested in 
the modifications that I have made to 
change the printed format. Line 1245 
closes up the line spacing, while W for 
walls and a colon to simulate the mouse’s 
footprints respectively have been 
substituted in lines 1200 and 1210. Un- 
wanted line feeds in lines 1260 and 1270 
have been suppressed by semicolons as 
shown. 

I have also moved the CHR$(18) that 
cancels condensed printing down to line 
1315 from 1300 and added the procedure 
that resets the line spacing to the same 
line. My printer is the MX-100 but I think 
the commands are the same for the 
MX-80. 

The end line shown is another minor 
change which leaves the Apple in text 
mode. 

Geoffrey Jago, 
Nottingham. 


Pet printing 
HERE IS the answer to the mysterious 
disappearance and subsequent reap- 
pearance of the print line as detailed in J 
Bartlett’s letter, Practical Computing, 
September 1982. 

When the Pet receives a Print command 
the contents of the first stack are 
automatically shifted into the nearest free 
buffer in order to accommodate the 
specified input, in this case a lower-order | 


string variable unjustified. Since the 
parameters are necessarily defined, 
anything other than a nil input from the 
keyboard is implied and it is this which 
regenerates the reconstruction of the 
memory-mapped contents. Obviously this 
does not apply to old-ROM Pets. 

Hence, whenever the Pet encounters 
any previously defined characters, in- 
cluding graphics it tries to reset the pro- 
gram pointer in every instance. The net 
result is the immediate disappearance 
from the screen of the character so ad- 
dressed until the Pet is satisfied that its in- 
itial fetch of the character can be verified. 
Once this happens, the character seems to 
reappear on the screen in the manner 
described by your reader. 

Touching the space bar slows down the 
effects because the Pet is still looking for 
a nil return and it takes correspondingly 
longer for this loop to complete. The 
increase in the speed of the effect as a 
result of varying the number of letters is 
still under investigation. 

Sam Linly, 
London W4. 


Speedier shuffle 


IN THE CARD GAME of Eights used to 
illustrate your feature about artificial 
intelligence on page 77 of the August 
issue, the shuffling routine showed is 
more complicated than necessary. 

As a shuffling routine is needed in 
many computer card games a more effi- 
cient and simpler version is given here. 
Try to exchange lines 100 and 110 with the 
following two lines: 


100 X=0:Y2=4701:GOSUB150: Y2=6801: GOSUB150: 
Y2=7201 : GOSUB150: Y2=8301: GOSUB150 

110 FOR X=51 TO 0 STEP-1:YS=M(X): Y6=RND(X): 
M(X)=M(Y6) = M(Y6) =YS: NEXT 


Also change MT(X) in line 150 to M(X) 
and delete line 120. The arrays MT(51) 
and MM(100) dimensioned in line 20 
could be deleted as they are no longer 
needed. 

The routine works by first picking a 
random card among the 52 cards in the ar- 
ray M(51). This card is then exchanged 
with card number 52 in M(51). Then a 
new card is picked among the first 51 in 
the array and exchanged with M(50). The 
next card is picked and exchanged with 
M(49), and so on. 

In line 110 the statement 

Y6 = RND(X) 
should give Y6 a value between 0 and X. 
If your random function returns a value 
of between 0 and 0.99999.. the statement 
should read 
Y6 = INT(RND(7) *(X + 1)) 
where 7 is only a dummy parameter. 

The card-shuffling routine given here is 
more than twice as fast and uses only one 
quarter of the memory space compared to 
the original routine. 

Jorgen Feder, 
Rudkobing, 
Denmark. [7] 
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ne — unit. 
TRIDATA integrated business package now avallable ie, . 
on Cumana 40 and 80 Track Model Ill Drives. interasl Drive peore 
Contact TRIDATA: Tel. 021 622 6085. Double ee 
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Unit 1, The Pines Trading Estate, Broad Street, 
Uh AN A T Guildford, Surrey GU3 3BH 
Telephone: (0483) 503121 Telex: 858306 


Better trade with Cumana and 
get the choice of a whole range 
of Top Quality Disk Drives 


[== iaaeateeabei tg gg an ggtnstiitibs seen. 


A BIG PLUS! 
includes 
SWITCH UNIT for 
80 or 35 

track use 


For business 
systems the 8035. 
This Unit has the 
capacity of 

42 Apple drives 
and can also read 


ysis 


all 35 track Apple 
Software. 


A low cost Apple 
compatible disk 
drive — quiet and 
reliable operation. 


We offer a wide range of high quality disk drives for Apple, TRS-80 and many other popular 
computers including the BBC Micro (Model B), NASCOM, Genie and Superbrain. Our 
continued high reputation depends on supplying professional users with top quality trouble- 
free products, completely dependable and quiet in operation. And, Cumana make you a 
promise that when there are better products we will be supplying them; and at prices to keep 
our Dealers ordering! 

DEALER 


and OEM 
ENQUIRIES 
WELCOMED 


Cased 40 track and 
60 track dual drives with 
internal power supply 


a4 units 
444 ase, ais 


Cased 40 track and 
80 track single drives with 
internal power supply 


Apple is the Registered 
Trade Mark of Apple Inc 
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Manchester 
fair 

READERS living in the 
Merseyside or Greater Man- 
chester area may be interested 
in visiting the Northern Com- 
Fair running from 
November 25-27. Practical 
Computing is sponsoring the 
exhibition which is being held 
at Belle Vue, Manchester. 

The show features a Sinclair 
village packed with stands of- 
fering Sinclair software and 
hardware add-ons. There are 
also over SO other exhibitors 


| ranging from Dragon Data to 


the National Computer Cen- 
tre. Flight Electronics will be 
giving the MPF-2, the cheap 
Taiwanese Apple look-alike, 
its first U.K. airing. 

The Northern Computer 


| Fair is open from 10am to 6pm 


each day, admission £2 for 
adults, children £1. Further 
details from IPC Exhibitions 
on 01-643 8040. 


New disc technology 


CONSIDERABLE technical in- 
novation lies behind Sparrow 
Computer’s 10 Mbyte 8in. 
floppy-disc cartridge system 
which provides easily- 
exchangeable mass storage and 
performance similar to a hard 
disc. The Bernoulli technology 
employed may come to 
challenge the current 
dominance of Winchester 
hard-disc systems in the 
microcomputer sector of the 
disc market. 

The Sparrow 10 works com- 
pletely differently to a conven- 
tional floppy system. The head 
does not make contact with the 
recording medium, but instead 
flies above it on a cushion of 
air as with a hard-disc system. 
The mathematical techniques 
used in the design derive from 
the work of 18th-century Swiss 
physicist Daniel Bernouli. In 
the head region air flowing 


With a specification that would have seemed in- 
credible scarcely a year ago, London-based 
manufacturer MicroAPL Ltd has announced a 
16-bit portable APL machine. 

Based around the Motorola 6800 chip, the Scor- 
pion uses the S-100 bus, and can accommodate 
1 Mbyte of RAM and a 10 Mbytes hard disc inside 
its 20in. by 8in. by 16in. Osborne-like case. A 5in. 


floppy can be used 
Winchester hard disc. 


in place of the mini- 


The Qin. screen gives a full 80-by-24 character 
display and the lid unhinges to form a full QWER- 
TY keyboard with numeric keypad. The power sup- 
ply auto-adjusts to 110 or 250 volt AC mains: sup- 
plies, and a battery-operated calendar clock keeps 
track of time when the system is not plugged in. 
An Ethernet interface is provided. 

Prices start around £5,950. The system will be at 


| Compec in November and first machines. should 
be available in December. 


Contact MicroAPL Ltd, 19 Catherine Place, Lon- 


don SW1E 6DxX. Telephone: 01-834 2687/8. 


O 
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away from the rapidly spinning | 


flexible Mylar disc makes it 
behave as if it were a rigid 
one. 

The dynamics of the system 
make it mechanically easier to 
maintain a constant head/disc 
gap than with.a true hard disc. 
What is more, intrusion of 
dust beneath the head is in- 
herently less likely and when it 
occurs less dangerous,: the disc 
simply moves away from the 
head momentarily. As a result 
very high recording densities 
are possible because the head 
can safely fly closer to the 
recording surface. The Spar- 
row 10 stores 24,000 bits per 
inch as against 10,000 for the 
conventional cheap Win- 
chester. Air filtration is not 
necessary so the engineering in- 
volved in making discs ex- 
changeable is much simpler 
than that which can be achiev- 


ed with Winchester 


technology. 

The results for the user are 
cheaperenvedia, less 
vulnerability to dust, and 
quicker exchanging of discs. 
Cartridges costs about $40 
each and take 10 seconds to ex- 
change including the time 
taken to get up to operating 
speed again. Access times are 
similar to those on a hard-disc 
system. 

The Sparrow 10 drive costs 
around $5,500 one-off with the 
appropriate controller. Ver- 
sions are available now in 
OEM quantities for Apple, 
CP/M, IBM, Sirius 
PDP-11 systems. Direct sales 
to end-users by OEMs are like- 
ly to begin soon. 

Contact Sparrow Computer, 
45 Ledgers Road, Slough SL] 
2RQ. Telephone: Slough (0753) 
76533. 


| Plug-in card gives 


Apple 16-bit power 


A 16-BIT add-on processor card 
for the Apple II is available 
now for £229. It is based 
around the Intel 8088, and 
CP/M 86 and MSDOS will be 
released for it soon. 

The ALF AD-8088 Pro- 
cessor Card runs the 8088 at 
the full SMHz clock rate using 
the Apple’s 1MHz 6502 prin- 
cipally for I/O. Applesoft pro- 
grams can be run interpretively 
without modifications using 


FTL, a utility provided with 
the card. FTL sends Applesoft 
formulas to the 8088 for fast 
processing. The card also pro- 


vides the user with a multiple | 


event timer with a resolution of 
50 microseconds for scientific 
applicatons. 

Contact Pete and Pam Com- 
puters, New Hall Hey Road, 
Rossendale, Lancashire BB4 
6JB. Telephone 0706 
227011-2-3. 


Letter stationery 


ASHAMED of your computer? 
Kleen Edge lets you print on to 
neat A4-size sheets of paper 
which do not look like they 
have come out of a computer 
printer. The sprocket-holed 
margins of the continuous 
paper detach cleanly becaue 
the perforations are extremely 
fine. 

At £20 per thousand un- 
printed sheets or £40 with one- 
colour overprinting the system 
works out cheaper than 
carrier-mounted stationery. 

Sample from Moore 
Paragon Business Forms, 
Moore House, 75-79 
Southwark Street, London 
SE1 OHY. Telephone: 01-928 
9022. Q 
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and | 


SUPERBRAIN II 


-THE BEST THING 
SINCE SUPERBRAIN |! 


OFFERS: — Basic Interpreter. 


— Full Reverse Video 
and Irue Descenders. 


— Superbly Improved 
Circuitry. 


wa ALL AT REDUCED COST! 


Choose From: 


THE JUNIOR (JR) WITH 350K FLOPPY DISKS 
THE QUAD DENSITY (QD) WITH 750K FLOPPY DISKS 
THE SUPER DENSITY (SD) WITH 1.5MB FLOPPY DISKS 
OR THE SENIOR (SR) WITH 175K FLOPPY, 10MB OF WINCHESTER 


AND 5MB TAPEBACK-UP ALL FROM 
SUPERBRAIN feeom £146 


EXCL VAT 


FROM £2350 Fop meee CONNECT RD DISK 
S 


T 
ite COM PU « re ee SAR 


— LETS 255 USERS SHARE ‘0, 96 moat el 
OF WINCHESTER DISK a 


Compustar Il Terminals look and act 
exactly the same as Superbrain 

and with prices from £1255 excl. VAT q 
low-cost multi user systems are now Greality |. 


word processing + accountancy + financial modelling + calculation 
record keeping + sales office management + accounts + payroll + graphics 
engineering + communications + languages + solicitors + CAD 


14 Windsor Road Slough SL1 2EJ Tel: Slough (0753) 38581/38319. Telex 23152 KMICRO 
MICROS LIMITED and in Scotland: Micro Change Ltd. Telfer House, 74/78 Miller Street, Glasgow Tel: 041 554 1462 
@ Circle No. 141 
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| another 


ZX-Spectrum interface 


THE DCP INTERSPECT is a total | 
interfacing unit which plugs 
neatly into the rear socket on 
the Sinclair Spectrum com- 
puter. It provides a wide range 
of interfaces and on its own 
rear is the DCP Bus, an expan- 
sion system using a 15-way 
connector, which can control | 
up to four more accessories or, | 
with the addition of just a few 
components, a total of 255 
devices. 

Among the interfaces on the 
main unit are an eight-channel 
digital to analogue converter, 
and four relay outputs for con- 
trolling high currents. There 
are also four switch inputs 
which have been buffered for 
direct connection to contacts. 
Digital control is available, 
with eight bits for input and 
eight bits for output. 

In addition there is the DCP 
DAC-Pack which can fit on to 
the DCP Bus. This contains 
eight-bit digital to 
analogue converter with an 
output range of 0 to 2.55 volts. 


CP/M3 due by 
New Year 


VERSION 3 of CP/M, the domi- 
nant eight-bit operating 
system, should be available 
from dealers in December. 
CP/M 3.0, renamed CP/M 
Plus, is a major revision but it 
will support applications run- 
ning on CP/M 2.2 and earlier 
releases according to authors 
Digital Research. 

CP/M Plus has an improved 
user interface and the ability to 
support more internal memory 
and more discs. A help facility, 
improved error trapping and 
plain English error messages 
are provided. Multiple 64K 
banks of RAM can be handled. 
File sizes of up to 32 Mbytes 
are allowed along with 16 disc 
drives of up to 512 Mbytes 
each. End-user price will be 


| £220. 


Tandy show 


The Leeds TRS-80 users group 
is holding a show from 9.30am 
till 4.00pm at Pudsey Civic 
Centre, Leeds on November 
20. For details contact: S Hall, 
1 Meadow Valley, Alwoodley, 
Leeds. Telephone: Leeds 
444554, o 


| manufacturer 


However the idea of the bus is 
that users can develop their 
own electronics. The necessary 
software required to control 
these devices has been helpful- 
ly included in the ZX Spectrum 


in the form of the In and Out | 


commands. 

Maybe the most exciting new 
product from DCP is the Spec- 
trum Speech Pack. It is the 
same as the previous ZX-81] 
speech pack from DCP but it 
adds the power of the spoken 
word to the computer for a 
mere £49.95. Additional sets of 
words contained in ROM can 


SORD, the microcomputer 
that is the 
fastest-growing company in 


Japan, has started selling 


directly into the U.K. The Sord | 


range of eight and 16-bit 
microcomputers, costing from 
£100 to £10,000, is available 
now from the new U.K. head- 
quarters in London and from 
the country-wide dealer net- 
work Sord is currently 
recruiting. 

The bread and butter system 
will undoubtedly be the Sord 
M-23 Mark III, a Z-80-based 
computer costing just under 
£2,000 and reviewed in the July 
1982 issue of Practical Com- 
puting. Coming soon is the 
M-5 Home Computer, a 
Z-80-based colour machine 
costing £99.95 and aimed 
clearly at the sector of the 
market typified by Sinclair’s 
Spectrum. 

The President of Sord, 
Takayoshi Shiina, in London 
for the opening, offered to do 
a deal with Clive Sinclair. 
“Britain has a really good 
company — Sinclair. If possi- 
ble I would like to join with 
Sinclair in this market for 
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| Norwich (0603) 712482. 
Expanding Japanese in 
attack on U.K. market 


be obtained for £14.95. It 
comes complete with built in 
speaker and a volume control. 
The prices of the Interspect is 
£39.95 and the DAC-Pack 
£14.95. 

All of the DCP products are 
supplied fully assembled, 
tested and guaranteed. They 
are available from many of the 
ZX dealers catering for educa-| 
tional users, from Griffen and 
George Ltd or directly from 
DCP Products Limited, 2 Sta- 
tion Close, Longwood, Nor- 
wich, NR13 4AX. eo wl 


mutual benefit. The market is 
so large and I don’t like com- 
petition.’’ At the moment it 
looks like the M-5 will just 
miss the Christmas rush and 
begin arriving in quantity in 
January. 

Several other interesting 
machines were mentioned at 
the press opening but with no 
announced time of arrival. The 
M-23P is a portable version of 
the M-23 Mark III weighing 
7.5 kg. including two 3.5in. 
microfloppy drives. The M-343 
is Sord’s 16-bit offering, based 
around the well-known Intel 
8086. 

All Sord machines run in ad- 
dition to Basic Sord’s own 
creation, Pips. This is a 
spreadsheet cum database 
package that can be used like a 
programming language to 
create tailored applications. 
Sord attributes its phenomenal 
growth rate to the success of 
Pips which sells Sord systems 
the way VisiCalc used to sell 
Apples. 

Contact Sord U.K., 6 St.) 
Albans Street, Haymarket, | 
London SWIY 4SQ. 


Telephone: 01-930 4214. J 


Full accounts 
package runs 
on Apple II 


THE ACCOUNTANT is a complete 
accounting system for the Ap- 
ple II. It comes on one single 
floppy disc, though two are 
needed to run the system, and 
uses some very sophisticated 
Artificial Intelligence techni- 
ques. In the words of its author 
Malcome Joy of Cybersoft In- 
telligent Systems, ‘‘It is an ex- 
pert system based on the exper- 
tise of my accountant’’. 

The package comes in a 
briefcase which contains the 
main system disc and a small 
rectangular box as well as the 
relevant documentation. The 
box contains a key switch and 
a plug which fits inside the Ap- 
ple which is the software pro- 
tection and is essential to run 
the software. 

The program has been 
designed to be simple to use. 
‘Most people simply keep 
their records of financial tran- 
sactions in a shoebox or 
something’’, claims Joy, ‘‘and 
they get into a right old mess. 
With the Accountant they can 


just enter all these documents | 


into the computer, credits and 
debits alike, and let the Apple 
do the rest.’’ Each transaction 
is automatically posted. 

The system comes with an 
initial set of dictionaries to get 
users Started but as work with 
the system progresses the pro- 
gram learns more about the 
users’ accounts and becomes 
more efficient. The system in- 
cludes some rather 
sophisticated report generation 
facilities which turn all those 
odd scraps of paper into a neat 
and tidy set of accounts for 
your Own accountant to pre- 
sent to the taxman. 

The Accountant is ideal for 
the small businessman and is 
also useful for accountants 
themselves who can keep 
separate discs for each of their 
clients containing a personalis- 
ed dictionary and that person’s 
accounts. The Accountant can 
be purchased for £450, a 
number of applications kits, 
that is tailored systems, are 
available at £50 each. 

For further details contact 
Cybersoft Intelligent Systems, 


2 Abbey View Drive, Minster-. 


in-Sheppey, Kent ME12 2JW. 
Telephone (0795) 875997. [J 
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News 


Sage, the first of 
a new generation 


THE SAGE II is the most 
powerful low-price 
microcomputer available 


today. In a box occupying less 
than half a cubic foot is the 
processing power of a 
mainframe — IBM 370/115-2, 
to be exact. It could be 
described as the first true 
fourth-generation computer. 
The secret of the computer’s 
incredible power is its 
processor, the highly 
acclaimed Motorola 68000. 
The 68000 is the only 16-bit 
micro that has been designed | 


as such from scratch and is 
therefore a cut above the rest. | 
It is not just the hardware that | 
makes this machine so | 
powerful and interesting. The | 
price is highly competitive with | 
other 16-bit micros such as the 
IBM PC and the ACT Sirius. 
The basic system comes 
complete with a single 320K 
floppy disc drive and costs 
£2,495. The amount of 
standard features included is 
good and hardware includes 
128K of RAM, a real-time 
clock, two RS-232C serial 
| ports, a Centronics-style 
printer port and an IEEE-488 
interface. Software included as 
standard with the Sage is the 
UCSD p-system. As an 
operating system the p-system 
has some real advantages. It is 


designed as a simple single-user; Accounting 
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system masking the hardware 
from the user. The main 
advantage of the p-system is 
that it is highly portable, any 
software already written in 
Pascal can be recompiled for 
the Sage in a very short time. 
This is especially helpful when 
converting software written in 
Pascal for the Apple. 


Pascal, Basic and Fortran 
compilers are all included as 
standard as is a 68000 macro 
Assembler. There are a 
number of utilities for the p- 
system and in Sage source code 
as well as an IEEE-488 Pascal 
interface library and a print 
spooler. 


Also included with the basic 


| system is the owner’s manual 


and a p-system manual. 
Delivery charge to any point 
on the mainland is free but 
maybe the biggest surprise is 
the 12 months on-site servicing 
that is also included in the 
price. The maintenance is 
handled by GCS Engineering 
which has 120 engineers the 
length and breadth of the 
country. 


The initial software 
directory for the Sage contains 
some interesting items and 
matches familiar names with 
some less obvious ones. There 
is the Jarman Integrated 
suite, and 


16-bit news=™ 


The ACT Sirius has a rival in the race to become 
established as the top-selling 16-bit machine in the 
U.K. market. The Victor 9000, now being distributed in 
the U.K. by DRG Business Machines, is identical to 
the Sirius except for the external casing and 
keyboard. It is because both machines are 
manufactured in the United States by the same 
company, Victor Business Products Incorporated, 
owned by Kidde Incorporated which is in turn a major 
investor in Chuck Peddle’s Sirius Technology 
Systems. All this means that ACT can do little to 
keep the Victor out of the country. 

A major struggle to secure dealers now seems 
likely. DRG is offering the system to dealers at below 
the Sirius dealer price in a bid to set up a large dealer 
network rapidly but the end-user price will be 
identical to the Sirius — £2,395. ACT in turn has 
warned its dealers that they will have their 
dealerships terminated if they also sell the Victor and 
has stopped supplying Sirius to Tabs, the software 
and systems house. In any long struggle DRG will not 
be short of resources, 

Contact DRG Business Machines, 13-14 Lynx 
Crescent, Weston-super-Mare, Avon BS24 9DN. 
Telephone: 0934 415398. 


The PC-1024 is a high-resolution graphics terminal 
based on the IBM personal computer. It is aimed at 
professionals in design, architecture and similar fields 
providing them with both a highly powerful graphics 
system and a useful personal computer as well. The 
specification is very impressive; a 20in. tube capable of 
showing 1,024 by 780 pixels combined with software 
that emulates a Tektronix graphics terminal. 

Screens can be written at a rate of 1,000,000 pixels 
per second. In alphanumeric mode the terminal can 
display 128 characters on five lines and if required the 
text can be mixed with graphics. An RS-232 interface 
allows the graphics work station to interface to a large 
number of computers. It may operate under PC-DOS, 
CP/M-86 or UCSD p-system. The Tektronix Plot 10 
language is used. Joystick digitisers are available for 
input and there are both plotters and printers for the 
output. 

Two pages can be stored at any one time and switch- 
ing between the two is very fast indeed. The distributor 
claims it is comparable with direct-view terminals. The 
system retails at £7,000 including the 1BM PC, though it 
can also be supplied in an “unbundled” form. For 
details contact Riva Terminals Ltd. Telephone: 04862 
71001. Q 


Micromodeller and Micro-{| U.K. by TDI of Bristol and it is 
finesse, the two popular claimed to be as powerful as 
financial modelling programs. , eight Apples. Prices start at 
Micro Expert from Isis is an| £2,495 for the lowest entry 
interesting new expert-system | model and rise to £3,995 for | 
generator package. The range | the version with 0.5 Mbyte of 
also includes a wealth of data-| ROM and two disc drives 
base-management software | remembering that a console is 
and a choice of two word | extra. 
processors as well as a number Contact TDI, 29 Alma Vale 
of other items. Road, Bristol. Telephone: 
The Sage is distributed in the | 0272 742796. Q 
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The world’s 
most memorable 
flexible disc. 
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Memorex UK Ltd, Memorex House, 
96-104 Church Street, Staines, TW18 4XU 
Tel: 0784 51488 


MEMOREX 


@ Circle No. 142 
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Altos places complete multi-user management solutions 
on your desk for as little as £2,200 per user* 


Now you can benefit from increased management 
productivity with the new ALTOS® EXECUTIVE desktop 
computer system. The ALTOS EXECUTIVE is more than 
a computer. It’s a multi-user solution designed for 
Management use. Yet it can cost less than £2,200 per 
user — a small investment that pays big dividends in 
efficiency. 

The ALTOS EXECUTIVE is a FINANCIAL PLANNER that 
rapidly helps managers consider multiple alternatives, 
create budgets, and perform “‘what-if” studies with 
numbers. It’s a great planning tool. 

The ALTOS EXECUTIVE is a word processor that 
makes it easier to work with words, file and retrieve 
ideas, plan schedules, and create or modify proposals 
and reports. It even checks your spelling and generates 
form letters, 

The ALTOS EXECUTIVE includes an Altos computer 


that can store over 600 pages of documents, two 
easy-to-use terminals, and two applications for business 
managers — financial planning and word processing. 

To make it easier to use, we include the ALTOS 
COMPUTER TUTOR — a self-paced, step-by-step, on-screen 
tutorial that helps you learn how to use the ALTOS 
EXECUTIVE WORD PROCESSOR, within minutes. Plus, 
we also have other applications for financial systems 
and management solutions. 

See the ALTOS EXECUTIVE benefits in action today. 
Please ring operator for FREEPHONE 3003 or ring direct 
on Ascot (0990) 23377 for the name of your local Altos 
sales and service dealer. 

Manhattan House, —_— 
Suite E, High Street ; 
Crowthorne, Berkshire 
Telex: 849426 LONINF. 


Packed with fresh ideas for executives 


* The £2.200 per-user price is based upon a two-user system costing approximately £4,400 consisting of an Altos Series 5-15 processor with 
MP/M™ operating system, two terminals, the ALTOS EXECUTIVE WORD PROCESSOR with the built-in ALTOS COMPUTER TUTOR and the 
EXECUTIVE FINANCIAL PLANNER applications. Price includes installation and three-month warranty, but does not include printer. 


1982 Altos Computer Systems 
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Ring operator 
FREEPHONE 3003 


@ Circle No. 143 
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==Printout extra 


Can you tell the 
difference between 
human and artificial 
intelligence? Bill 
Bennett takes a look 
at the expert system. 


Expert replacement? 


| TO GENERATE an expert system, first catch 


your expert. Persuade him or her to sit at 
the computer terminal and to type in his or 
her expertise. Of course, it is not quite as 


easy as that, the expert has to be computer | 


literate for a start. When I was cajoled into | major flaw. Suppose the expert in question 


writing a system to select suitable letters 
for Practical Computing’s Feedback 
pages, I was concerned that it might take 
me a half a week to do. In fact it took 
about half an hour to write, albeit ina very 
simple format, and the system contained 
about 10 rules. 


The most important stage in the writing | 


of an expert system is not the coding, but 
actually persuading experts to stop and ra- 
tionalise their thinking processes. This is 


really part of an expanding area of study | ture. The expert knowledge on which they 


known as knowledge engineering, and one 
by-product of reassessing expert 
knowledge 1s that the experts can actually 
look back at their own thought processes 
and maybe improve their methods. 

A functioning expert system is a highly 
sophisticated piece of software which 
should be capable of reacting in the same 
way to any given question or input data as 
would a real, live human expert. A 
measure of such a system’s effectiveness 
can be evaluated by a special application of 
the Turing test for artificial intelligence. 


The test works on the following prin- 


| ciples. An operator is given a pair of ter- | 


minals, one of which is simply connected 
to a third terminal controlled by a human 
while the second terminal of the pair is 
connected to the artificial intelligence. If 
the operator cannot discriminate between 
the human and the artificial intelligence 
the system truly lives up to its name. 

A Turing test suitable for artificial in- 
telligence is similar, except that one of the 
terminals is operated by the expert and the 
other by the expert system. If the enquirer 
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— that is, the person using the systems — 
cannot tell the expert apart from the expert 
system, then the system can be thought of 
as containing that expert’s expertise. 


However, the Turing test contains a 


is lan Botham, and the expert system one 
that plays first-class cricket. Ask the 


| system terminal ‘‘How do you drive a 
motor car?’’ and the response is unlikelyto | 


be very helpful. Ask the same question of 
the real expert and he will probably answer 
“Very fast.’” The obvious but easily 
forgotten principle is that the range which 


| an expert system can cover will always be 


fairly limited. 
Expert systems have a tree-like struc- 


are based can be broken down into certain 
axioms or rules which can be thought of as 
nodes within the tree. Sitting at the top of 


| the tree is the system’s ‘‘goal hypothesis’’, 


a statement about the problem which has 
associated with it a probability and a 
margin of error. As the system enquirer 


| progresses, the probability associated with 


that goal homes in ona specific value, and 
will often reach it. 


It is quite acceptable for an expert 
system to have more than one goal 
hypothesis. In fact, a particularly common 
type of expert system has one major goal 
hypothesis and a number of subsidiary 
goals. For instance, a nuclear power sta- 
tion expert system might have as a main 
goal hypothesis ‘‘This reactor is about to 
blow up,’’ and an associated probability of 
89.6 percent — in other words, it is pretty 
likely. Subsidiary goals might be things 
like ‘‘the operator pulled the wrong 
lever’’, probability 2.9 percent; ‘‘the cool- 
ing pipes have burst’’, probability 94 per- 
cent; and ‘‘too much plutonium was put in 
the reactor’’, probability 0.0 percent. 


Of course such goal hypotheses as ‘‘an 
| aeroplane has crashed into the plant’’, are 
not likely to be included as the number of 
low-probability possibilities is huge. In 
| these cases — which can be loosely 
| translated as ‘‘the machine does not know 
what is going on’’ — the system should be 
programmed to tell the user to ask a real 
expert. 

‘*All an expert system really consists of 


one of the designers of the Isis Systems 
Micro Expert package explained the posi- 
| tion — an interesting viewpoint from 


But is that really all there is to it? True, ex- 
pert systems do resemble databases to 
some extent; what makes them different is 
the way that the information is retrieved. 
One of the particularly interesting con- 
cepts involved in the field of expert systems 
is that of fuzzy logic. As well as true or 
false a fuzzy-logic variable can be fairly 
true, slightly true and so on. Operating on 
a variable that is slightly true with a fuzzy 
Not will give you mainly untrue. Think of 
the distinction between true and false as 
being along a line: as you move down the 


| cent false you pass through various stages 
of slightly true, mainly true and so on. The 
section of the line which is not slightly true 
is, obviously, mainly untrue. Another way 


90 percent untrue. 

Expert systems are an important 
| development in software. They are useful 
| bothin their own right and as tools to train 
the inexpert with someone else’s skills. The 
Japanese see expert systems, along with 
very large-scale integration and distributed 
processing, as being a vital part of the next 
generation of computers. To this end they 


Hy) 


are to the tune of £250 million. 
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is a cleverly arranged database’’, is how | 


someone so close to the centre of things. | 


line from 100 percent true towards 100 per- 


of looking at it is that not 10 percent true is | 


have put their money where their mouths | 


Retreare Dimensions / Medistech 


aol ad PUSS 
Tato tos Ls. 


ALL FIVE Eagle micros manufactured by 
AVL of California are CP/M-compatible 
machines. They range from the Eagle I 
with 384K of storage on one floppy-disc 
drive to the Eagle V which has over 
15Mbyte on one floppy drive and one Win- 
chester hard disc; the Eagle II contains two 
floppy-disc drives giving a total storage 
capacity of 768K. It is a Z-80 based in- 
tegrated system with the disc drive, 
keyboards and screen all contained within 
one package. 


Non-detachable keyboard 
The screen has an anti-glare coating and 
a green phosphor, and displays a conven- 
tional lower-case character set with 
descenders in 80 columns; there are no 
graphics features. The disc drives are to the 
right of the screen, one above the other; 
the top drive is drive A, though they are 
not labelled. Below them is a conventional 
contoured keyboard with a numeric pad to 
the right. At the back of the case there is a 
power on/off switch, a small push-button 
reset and four ports marked A and B, serial 
and parallel. The cream plastic casing is 
heavy and robust, and should be able to 
withstand some abuse. The keyboard and 
VDU are both mounted at a fixed angle 
and are not detachable. The keyboard feels 
light and responsive with little but positive 
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travel on the keys — a very high-quality 
keyboard, in fact. The front of the keys 
carry legends for the special functions 
associated with the Eagle’s word- 
processing package and it is necessary to 
view the keyboard from a low angle if both 
letters and special functions are to be visi- 
ble. During operation both disc-drive 
lights are dimly illuminated until one disc 
drive or another responds, possibly in- 


dicating that the disc systems are occa- | 
sionally semi-active to monitor discs being | 


taken in and out. 

The Eagle micros are marketed in the 
U.K. by Mediatech, which sells them as 
part of integrated business packages. The 
Eagle II Complete Business System which 
was supplied for review included a set of 
accounting software, a word-processor 
disc called Spellbinder, a CP/M operating 
system, a CBasic disc and a dealer support 
disc. 


On powering up a message appears on | 


the screen asking the user to insert a disc. 
When the CP/M disc is inserted into drive 
A the system can be booted to a conven- 
tional CP/M machine. A combined disc 
utility program contains Formats, Pips 
and Sysgens, though Sysgen itself is a 
separate Com file on the CP/M disc. 
Despite this peculiarity the Stat and Ed 
Operations around the files are conven- 


EAGLE II 


tional and in operation the machine ap- 
pears no different from any other CP/M 
system. CBasic appears to be equally 
unremarkable in use. | 
Booting the Accounting Plus master 
disc immediately displays a menu. To con- 
nect up our printer to the system we 
followed the menu for setting up the 
system parameters and were led through 
an unusually neat and clear printer set-up 
procedure. Microlines, Paper Tigers and 
Spinwriters were connected to the system 
with no problems at all. The package con- 
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tains a nominal ledger, a purchase ledger 
and a sales ledger together with point-of- 
sale entry, sales-order entry, purchase- 
order entry and stock control; an optional 
payroll can also be added. Included with 
the system is data for stock, purchases and 
sales configured for a mythical company. 


Documentation 


It was possible to explore the accounting 
system thoroughly without once needing 
to refer to the manuals, though setting up a 
dummy company into the system took 
slightly longer and did occasionally require 
prompting from the manuals. The 
documentation is very well written and 


clearly produced, though being printed by | 
| easy. 


a dot-matrix printer it became tiresome to 
read after long periods of time. If the only 
criticism of a manual is its typeface then 
the accounting package has to be one of 
the better-documented pieces of software 
available to date. 

After a day or so of exploring the system 
without running into any system errors, 
software errors or manual oversights a 


| reviewer is faced with the problem of try- 


ing to find some limitation of the equip- 
ment so we spent afew hours attempting to 
force errors into the stock control, the 
nominal ledger and into the purchase 
orders. We corrupted the data, entered 


wrong order numbers and tried several | 


Simon Rushbrook Williams looks at the Eagle II Complete | 


minated. Not only are the error messages 
multiple and clear, they also on occasions 
use two versions of the same message, 
especially where an ill-considered action 
could end up with deletion or replacement 
of data and the consequent loss of time and 
money. 

The Accounting Plus package allows no 
alteration to the positions of names and 
addresses of customers on the printouts, 
though this would be a minimal problem if 
an entire system were being brought in and 
special stationery printed. Mediatech sup- 
ports business stationery requirements, 
and even prints letterheads and logos for 
its customers. Trying to match the Eagle 
into existing stationery might not be so 


Initial boot of Spellbinder is disappoin- 
ting in that the normally central and clear 
screen layout becomes cramped in the left- 
hand columns. However, on pressing 
Return and entering into the word- 
processor mode all 80 columns are used. A 
prompt for a command follows but 
without any indication of commands. 
Pressing the Help button on the keyboard 
provides a prompt how to find help on 
various functions of Spellbinder. Some 
three of four minutes pressing the Help 
buttons associated with files, Find, Save, 
etc. shows clearly how the system operates. 
Writing a letter, storing it, bringing it 


Business System — a CP/M, Z-80 based system. The package 
includes accounting software, a word-processor disc, a CBasic 


disc and a dealer support disc. 


other ways of deliberately confusing the 
system. Despite using the most ingenious 
methods of crashing out the software, not 
once did the system fall down to the CP/M 
level but always trapped the error and 
issued a polite warning. Even after a com- 
plete hang-up of the system which follow- 
ed attempts to print without a printer at- 
tached, subsequent rebooting produced an 
immediate prompt indicating that the 
previous actions have been improperly ter- 


back, editing it and restoring it are all easy 
and straightforward. 

The insert mode is slightly unusual. All 
text after the cursor is immediately displac- 
ed by about 12 blank lines which are used 
to type in the new text, and on rehitting the 
Insert button all the intervening spaces are 
removed. Spellbinder works in two modes, 
Command or Edit. 

In the Command mode the keyboard in- 
vokes the special functions, while in the 


The back of the case reveals two RS-232 serial ports plus Centronics and Corvus hard- 
disc parallel ports. 
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| Edit mode the keys echo their normal 


character on to the screen. Merging, refor- 
ming, finding and replacing of text are all 
included and well prompted via the Help 
button. It is also possible to write macros 
of instructions in which small command 
files can be built up and executed to save 
you a number of key strokes. If a client 
changes his name and address or you 
decide to rename a product, a simple 
macro run through the existing files will 
find, replace, edit or delete, depending on 
what circumstances require. Writing 
macros, saving them and executing them 
later is remarkably easy on Spellbinder. 


Dealer-only disc 


Spellbinder poses no particular pro- 
blems, though certain features are less con- 
veninet than WordStar. The mail-merge 
facilities which are an extra with WordStar 
are included on Spellbinder, and the use of 
macros as command streams which can be 
called is of considerable advantage if ma- 
jor errors need to be corrected. 

The dealer support disc allows the 
various ledgers and stock controls to be ar- 
ranged at will on anumber of discs and lets 
you move operating systems around. It 
also contains an intriguing system 
calculator, a fascinating piece of 
marketing software which prompts the size 
of company, number of products, number 
of transactions per day and then calculates 
which Eagle system should be purchased. 
It also indicates the optimum distribution 
of the various ledgers and programs bet- 
ween the two discs to maximise the effi- 
ciency or minimise the number of disc 
operations required in any particular pro- 
cess. The software allows the dealer to re- 
run calculations on, say, a 10 percent in- 
crease in stock level to see how critical is 
the decision of which level of Eagle to 
recommend. While this disc is clearly in- 
tended to help the dealer to elicit the 
necessary information from potential 
customers it is also a very interesting tool 
with which to look at the calculated 
memory requirements for various trial 
companies. The dealer support disc will 
not normaily be supplied to end-users. 


Minor quibbles 

It would be exceptional to review a 
machine and end up without some quib- 
bles or adverse comments. The review 


| model had an extremely noisy fan, and 


though it sounded like a faulty unit buyers 


| should ensure that they are supplied with a 


quiet fan; certainly the disc drives are 
almost silent in comparison. Even with the 
anti-glare screen operators must contend 
with numerous reflections requiring con- 
tinual adjustment of the brightness con- 
trol, which is easily accessible at the back 
of the unit. 

Twin disc drive, 64K CP/M machines 
are now very numerous and the majority 
of CP/M software now available should 
run on the Eagle without problems. Any 

(continued on next page) 
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The non-detachable screen has a green phosphor and displays a lower-case character set. 


(continued from previous page) 


Eagle software released by Mediatech 


| should also run on other CP/M systems. 


The Eagle is supplied as the basis of a 
one-price system which should enable the 
average company to run a computerised 
system immediately. While the audit trail 
is not immediately apparent there seems to 
be little in the system to cause concern in 
this area. The hardware is unremarkable 
but good, while the software is remarkable 
in its completeness, its thorough error 
messages and its uncrashability. 


Faults are acknowledged 


It is pleasing that the package includes a 
section devoted to bugs which quotes the 
last fixed date for the version and a request 
for users to report bugs, suggestions and 
criticism to the dealers. It is not sufficient- 
ly common for a supplier of software to 
acknowledge that bugs exist and need 
fixing. 


A computer being used as a point-of- | 
sale stock-control accounting system can- | 


not be used by a secretary as a word pro- 
cessor to type letters unless the sales 
counter is shut down. The system would 
probably be used either continuously as an 
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accounting system or continuously as a | 
word-processing system, unless being | 
operated by a one-person firm. Perhaps it | 
would be more reasonable to offer 
Spellbinder as an extra piece of software to 
buy later rather than throwing it in with the 


Specification 

Microprocessor: Z-80A running at 4MHz 

Memory: 64K RAM plus 2K video RAM _ | | 
4K Eprom containing diagnostics 

Discs: floppies, 384K per drive 

Keyboard: Integral, with numerical pad 

Display: 12in. mono green; 80 by 24 
characters 

Ports: Two RS-232, Centronics parallel, 
Corvus hard-disc port 

System prices: Office management — 
Eagle Spellbinder word processing, 
Utracalc, CP/M 2.2 and CBasic, 
£2,350 
Accounting management — as above 
plus three-ledger integrated accoun- 
ting, £2,950 
Complete business system — as 
above but seven-ledger integrated ac- 
counting, £3,650 

Distributor: Mediatech Business 
Systems, Woodside Place, Alperton, 
Wembley, Middlesex. Telephone: | 
01-903 4372 


rest of the system. Mediatech advertises 
the Eagle package as ‘‘a solution to a pro- 
blem’’, a complete business system. With 
good local dealer support anyone with lit- 
tle or no knowledge of computers should 
find that accounting and payroll could be 
done with a minimum of staff training. 
The Eagle II is not cheap, but is com- 
petitive with other twin-disc 64K CP/M 


| machines once fitted with complete ac- 


counting packages. 


Conclusions 


@ The Eagle II Complete Business System | 


costs £3,650. The software is very 


| crashproof and is sprinkled with helpful 


error messages. 
e@ The manuals are clear and well written, 
though they are almost unnecessary thanks 
to the clear prompting from the software. 
eThe word-processing package, 
Spellbinder, is very powerful and enables 
command macros to be written. 

e@ Dealer support, from printing of sta- 
tionery to 24-hour response maintenance, 


‘can be organised when the system is 
| purchased. 


e@ An uninitiated first-time user should not 
be disappointed by the Eagle II system. Q 
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comart 
communicator 


How has Comart's controlled, down to earth Systems can now operate as intelligent information 
development strategy kept Communicator a firm terminals, integrated with either existing mainframe or 
favourite in the UK, and the leading candidate to mini computer installations, or be part of a shared 
reverse the tide of microcomputer imports? resource or communications network. 


New Range of Terminals Find out more about 
Comart's new smart VDU. It’s anew advanced 
ergonomically designed unit. It has a 105 keyset 
detached keyboard, soft green phosphor tilt screen, 
and a low profile foot. Its a perfect complement to the 
Communicator in both styling and performance. 


Some things don’t change Communicator still 
has Comart's established dealer network and 
nationwide after sales service back up, supporting 
thousands of Communicators already at work 
throughout the UK. 


And in the Future? Behind all these 
innovations are advanced programmes of research 
and development. Soon Comart will be bringing you 

16 bit, multi processor and distributed processing 
systems. This is your guarantee that Communicator 
will continue to keep pace as microcomputer 
technology progresses. 


New Range Additions The Communicator 
range has broadened to add a new 20 Megabyte 5” 
Winchester Hard Disk Drive System to the already 
well established 5 Megabyte and floppy diskette 
models. Another new system offers 8" floppy disk 
drives for compatibility of data transfer. With the 
associated tape and additional Winchester back up 
systems that adds up to eight basic models — all in the 
same neat, stackable, casing — all based on S100 bus 
construction to keep future options in memory, users, 
peripherals and interface requirements wide open. 


New System Additions Communicator 
operating systems continue to broaden both in 
options and facilities. An improved CP/M offers 
enhanced diagnostics, for example, and auto boot 
from Hard Disk. These basic improvements are 
reflected in the now trled and tested Communicator 
multi-user MP/MII™, which also provides for full 
CP/M™ compatibility. 

New Communications Options Se — 0 find out more about Communicator 
‘Communicator now offers CP/Net™ and RBTE today, call us now on 0480 215005. 
communications protocols. Individual Communicator 


Main Dealers Amember of the “Sy Comart Group of Companies Dealers 
Birmingham The Byteshop 94/96 Hurst Street Tel 021-622 7149 Aberdeen MOM Offshore Tel 0224 22863 Bedtord Remdex Bradley Tel 93 68581 
Dublin Lendac Data Systems 8 Dawson Street Te! 0001 372052 RES Sere TNO ES? GeO Cler athes Coens Beteee Ceca ai OSG 
Glasgow The Byteshop Magnet House 61 Waterloo Street 773710 Blackpool Westem Computers Tel 0253 404676 Manchester NSC Computers 
Te! 041-221 7409 Leeds, Holdene Bray House Leicester Place Tel Cale 2269 hal SNe eet Cociie Tag oe tual ae = 
Tel 0532 459459 London The Byteshop 324 Euston Road NW1 ees mse acai cue hss wit g 
Tel 01-387 0505 Digitus Lading House 10/14 Bediord Street Covent SES eos Taller em UlERS Pog pe ere eer oe eee 
Garden WC2 Tel 01-379 6968 Jarogate 197/213 Lyham Road Brixton ae 5 Huntingdon Westcom Tel 0480 217217 Luton M E Marketing Tei 0582 31806 
SW2 Tel 01-671 6321 Manchester The Byteshop 11 Gateway House Comart Limited, Little End Road, iol eel ee cree ae CARIES a a 
Piccadilly Station Approach Tel 061-236 4737 Nottingham Eaton Socon, St Neots, Cambs PE19 3UG Mabou Kk Wala AsocTaosseziars : 
The Byteshop 92a Upper Parliament Street Tel 0602 40576 Tel: 0480 215005 Telex: 32514 Comart G 
Southampton Xitan Systems 23 Cumberland Place Tel 0703 38740 CP/M, MP/MIl and CP/Net are all trademarks of Digital Research Inc. 


® Circle No. 150 
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IMAGINE IT... 


Completely Redesigned. 
Now, the Grappler+. 

The original Grappler was the 
first graphics interface to give 
you hi-res screen dumps from 
your keyboard. The new 
Grappler+ with Dual Hi-Res 
Graphics adds flexibility with a 
side-by-side printout of page 1 
and page 2 graphics. 
Interfacing the Grappler+ to a 
wide range of printers is easy 
as changing a dip switch. 4K of 
exclusive firmware makes the 
Grappler+ the most intelligent, 
full-featured Apple® Printer 
Interface made. And, the 


Grappler + is Apple Ill compatible” 


The imitations are many, so 
insist on the #1 Apple Graphics 
Interface on the market. Insist 
on the Grappler+. Available 
now at most Apple dealers. 


“Requires additlonal software driver. 
**Requires graphics upgrade. 


©Orange Micro, Inc. 1982 
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AL APPLE I! PRINTOUT USING GRAPPLER AND EPSON MX100 


WithThe 


Printer interface 


Grapplet oy 


ls 


NUIT 


eR TTT AN 


CPM is a registered trademark of Digital Research, Inc. 


Aople is a registered trademark of Apple Computer, Inc. 


The Grappler+ Features: 

¢ Dual Hi-Res Graphics ¢ Printer 
Selector Dip Switch ¢ Apple III 
Compatible* ¢ Graphics Screen 
Dump -e Inverse Graphics 

¢ Emphasized Graphics ¢ Double Size 
Picture ¢ 90° Rotation ¢ Center 
Graphics ¢ Chart Recorder 

Mode ¢ Block Graphics ¢ Bell 
Control ¢ Skip-over-perf ¢ Left and 
Right Margins ¢ Variable Line 
Length * Text Screen Dumps. 


The Grappler + also works with 
Pascal and CPM. 


The Grappler+ interfaces with 
the following printers: 

e Anadex ® Centronics * Datasouth 

¢ Epson** ¢ NEC ¢ C-Itoh  Okidata** 


The original Grappler is available for 
IDS 460, 560, Prism, Microprism. 


C} Orange Micro 
Inc. 

= 50 E. La Palma, Sulte G 

Anaheim, California 92806 

U.S.A. 

Tel: (714) 630-3620 

Telex: 183511 CSMA 

Foreign Dealer Inquiries Welcome 


@ Circle No. 145 
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There’s a world of d diffe eo 


with FAST~ 


TRIED AND TESTED 


FAST was developed for (and is sold under 
license by) the world’s largest retailer of 
Microcomputers. Now the systems are available for 
microcomputers supporting the popular CP/M* 
operating system. 

To date there are over 2,000 Tridata packages 
constantly in use in the U.K. 


FLEXIBLE 


Using the parameter files you simply set the 
programs to match your requirements. There’s no need 
for expensive extra programming. 


FOOLPROOF 


In just a matter of hours, anybody can be taught 
to use the FAST system. Screen prompts are used at 
every stage of the operation, built in checks make sure 
they get it right. 


*CP/M is the registered trade mark of Digital Research Limited. 


|" Tridata Micros Ltd, FREEPOST, Tai BS 4BR 
Please send me details of: 


Sales Ledger [_] Purchase Ledger L_] Nominal Ledger _] Stock control [_] Payrot! (J 


Financial Accounting 
Software from Tridata 


FULLY INTEGRATED 


All the FAST systems link together to provide a 
complete and comprehensive reporting facility. You 
get automatic cross ledger updating together with all 
the reports you need to control and manage your 
business. Complete printed records of all transactions 
within the system provide detailed audit trails. 


BACK UP 

The most important consideration. Our tried 
and tested service record speaks for itself. Our 
customer services department is on hand to provide 
expert advice should a problem arise. 


THE WORLD OF DIFFERENCE 


We cannot say that our competitors products 
don’t meet all these requirements. But what we can say 
is that we have a quality product designed for the user 


that has already been proven in use — that’s the 
difference you get with FAST: 
— a _fya __| 
= aes 


Position 


Company 


Address 


| 
Name 
| 
| 
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The new PULSAR business software is 16-bit software 
specially developed for new generation 16-bit personal 
computers. 

It’s inherently faster and more powerful than 
traditional 8-bit software. 

The result: More and more business users are 
choosing PULSAR, making it one of the industry standards 
on 16-bit personal computers. 

Only PULSAR meets the five key requirements for 
16-bit business software: 

PORTABILITY 

PULSAR is primarily written in the BASIC portable 
language. So your investment in software is protected, 
regardless of how often you change your system. 
PEDIGREE 

PULSAR has been developed by ACT's own software 
engineers as a true 16-bit system. And ACT has more than 
15 years experience in business software — computer 
bureaux using ACT programs produce more than 3 million 
statements every year and handle business applications 


THE PULSAR 
RANGE... 


PULSAR 
ACCOUNTING 

Pulsar Sales Ledger 
Pulsar Purchase Ledger 
Pulsar Nominal Ledger 
Pulsar Payroll 


PULSAR 

ORDER PROCESSING 
Pulsar Stock Control 
Pulsar Invoicing 
Pulsar Order Handling 


The ACT octagon encapsulates our 


source for their computing solutions. 
ACT products include personal computers — 
network micro-computer systems — turnkey 
mini computers and a total range of services, 


including software development, computer field 


6 10) engineering, computer supplies, and a complete 
range of Bureau services. 

The eight specialist ACT companies are each leaders in their field and are 

wholly owned by Applied Computer Techniques (Holdings) p.l.c., one of 

Britain's largest and most successful computer companies. 


> 16 BIT-SOFTWARE 
. FOR16B 


philosophy of providing users witha single 


for more than 2000 companies. PULSAR incorporates 
many facilities that were previously available only on 
large mainframe computers. 

INTEGRATION. 

ACT supplies integrated business software, linking 
every aspect of business accounting. Now with PULSAR 
this integration is taken a stage further with word 
processing and business management tools able to share 
information and files with accounting applications. 
USER - FRIENDLY 

PULSAR is really easy to use. Documentation is to the 
highest standards in the industry, taking the operator 
step by step through the system. A simple question anc 
answer routine onthe computer screen prompts the use 
at every turn. 

TOTAL SUPPORT ; , ; 

ACT is used to providing on-going support for its 
users. Not only is there a “hot-line” to resolve queries, bu 
also a fully equipped training school open to all PULSAI 
users. 


PULSAR ip mes 
MANAGEMEN 

Pulsar Data a oe 
Pulsar MicroModeller 
Pulsar SuperCalc 
Pulsar MultiPlan 


PULSAR 

OFFICE SYSTEMS 
Pulsar WordStar 
(word processing) 
Pulsar Mailmerge 
(mailing) 

Pulsar Select 
(word processing) 
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Imbuying “Swe 
a 16-bit personal =, 


computer. Tell me more about 
the new 16-bit PULSAR software. 


7 Name: 


4 Position:. 
BIT q company: \ 
* PERSONAL COMPUTERS & 
\ Adadress:. | 
For more \ ’ | 
information on 
16-bit Pulsar | 


Softwarecomplete & Telephone: , 
the coupon and post "4 Application. 

to ACT (Microsoft) Ltd., ae S 
FREEPOST, Birmingham : 
B16 8BRor phone 021-454 8585 ~~ 


EP4000 EPROM EMULATOR 
PROGRAMMER 

@ EP4000 emulates/programs all NWOS EPROMs up to 4k x 8. 

@*2564/2764/Bipolar PROMs programmable with adaptors 

@ 300ns access time in emulation mode 

@ Editing facilities — data entry, match, display, shift, move, clear, 
define, block program, etc. 

@ Input/Output as standard — RS232C (ASCii Hex and binary), 20mA, 
printer, cassette, parallel handshake and DMA 

@ Video output for memory map display 

@ Fully buffered cold ZIF socket 

@ Price £545 + VAT + £12 delivery 

@ Ex-stock delivery. Write or phone for more details 


2564*, 2764*, 2732A*, 2732, 2532, 2716, 2516, 2758, 2508 2716(3), 2708, 2704 


THE PRODUCTION PROGRAMMER 
TO HANDLE ALL NMOS EPROMS 


@ Checks, Programs, Compares up to 8 devices simultaneously 
@ Handles all NNOS EPROMs up to projected 128K designs with no 
personality modules of characterisers — See list below 
Easy to use, menu driven operation for blankcheck, program, verify, 
illegal bit check, checksum, self-test 
Constant display of device type, mode and fault codings 
Individual socket LED indicators for EPROM status 
Comprehensive EPROM integrity checks — Illegal bit check, data and 
address shorts, constant power line monitoring 
. Full safeguard protection on all sockets 
NEW . Automatic machine self test routine 
Powered down sockets 
PRODUCT ies @ Cost effective price — £695 + VAT 
p . @ Available from stock. Write or phone for more details 


2564, 2764, 68764, 68766, 68732-1, 68732-0, 2732A, 2732, 2532, 48016, 2716, 2516, 2758A, 
2758B, 2508, 2716(3), 2708, 2704 


SOFTY 2 2716 EMULATOR PROGRAMMER 


2716 Emulator/Programmer 

Can program 2532/2732 in two halves 

Multifunction touch keypad 

Editing facilities: Data entry/deflection, block shift, block store, match 
byte, displacement calculation 

High speed cassette interface and serial interface 

Direct output to T.V. 

Price £169 + VAT 


MODEL 14 EPROM ERASERS 

14 EPROM Capacity 

Fast reliable erase time 

Built-in 5-50 minute timer {(UV141) 

Safety interlocked to prevent eye and skin damage 
Convenient slide tray loading of devices 

UV141 available ex-stock £78 + VAT 
_UV140, similar to UV141, but without timer £61.50 


GP Industrial Electronics Ltd “f 


Unit E, Huxley Close, Newnham Ind. Estate, Plymouth PL7 4JN 
Tel: Plymouth (0752) 332961 Telex: 42513 SHARET ® Circle No. 148 


TMK 330 
— new from Japan 


UNLIKE MOST of the microcomputers we 
see, the TMK 330 is protected from 
unauthorised use by a key switch which 
replaces the more usual On/Off toggle on 
the back of other micros. Whereas most 
micros being used in the business world 
are designed for desk-top personal use, 
the TMK’s key operation suggests that it 


has been built with use by a full-time | 


Operator in mind. This is_ hardly 
surprising: the machine was built in Japan 
for Nippon-Univac, which usually deals 
with larger systems. The TMK 330 will 
probably find itself being used in the main 
as an intelligent terminal to a larger 
computer system. 

In its off-line mode, the machine has a 
differently defined role to fulfil. It is a 
kind of microcomputer equivalent of a 
“turnkey’’ system — the key on the front 
making this even more apt a description 
— in which the purchaser buys from the 
manufacturer a complete solution to a 
specific problem. When the finished turn- 
key. mini or micro system is installed a 
whole bundle of software is included in 
the package. The user purchases a 
machine which is not an all-purpose com- 
puter but a word processor or an accoun- 
ting system. 


Packaged software 


The TMK is a micro that will be 
bought in a similar way. To the operator 
its internal. machinations will be entirely 


opaque. It can, of course, be programmed: 


by the user — but I just do not feel that it 
will be. The system will be sold with a 
number of software packages, and the 
user may choose from the wide range of 
existing CP/M software or use the 
manufacturer’s own systems software. 

With the word-processing disc in place 
the machine will be a word processor, no 
more or less, and likewise with any other 
applications package. Standard software 
supplied with every machine sold includes 
a version of CP/M 2.2. It has been 
enhanced to make use of the machine’s 
features, but anyone familiar with this 
flawed but ubiquitous operating system 
will be comfortably at home. 

The TMK 330’s operating system is 
called Supervisor (DOS) and is CP/M 
compatible. There is, however, a 
difference between the two operating 
systems when it comes to reading and 
writing to disc. The track/sector 
allocation is not the same so you should 


be very careful with any software | 


transferred from another machine. 
In operation, Supervisor looks just like 
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Toya Menkah is a name 
which has yet to become 
familiar in the micro 
world. We review that 
firm’s first offering, a 
twin-floppy CP/M 
machine. 


CP/M, even down to using the same 
prompt. All the usual CP/M _ utilities 
appear on the systems disc, though the 
Basic used is SBasic rather than the more 
common MBasic or CBasic. It is a 
specially written version of the language 
which, judging by the spelling errors in 
the manual, must have been produced in 
Japan. 

The TMK 330 has a sister machine, the 
TMK 320, which differs only in its disc 
configuration. The 330 has twin 8in. 
floppy discs mounted vertically beside 
the monitor while the 320’s two Sin. 
floppies are mounted horizontally in the 
same position. In every other respect the 


machines are the same. The Sin. discs can | 


hold 656K of unformatted information 
apiece; their larger brothers manage a 
considerably more substantial 2.4Mbytes. 

The TMK 330 is much larger and a 
good deal heavier than most personal 
computers and has a large ‘‘footprint’’ — 
that is, it takes up an awful lot of desk 
space. Our own desks — though perhaps 


Specification 


Processors: Two 8085s 
Memory: 64K RAM, 4K Shadow ROM 
Keyboard: Qwerty detachable keyboard 
with numeric pad and 22 function keys 
Display: Built-in 12in. monochrome 
monitor 
Ports: Twin RS-232, bidirectional, 
300-baud to 19,200baud 
Two multibus sockets 
Centronics-type printer port 
Standard Software: CP/M 2.2 fully 
compatible, 
Some system utilities 
SBasic similar to MBasic with 
enhanced random-access file handling 
Optional Software: Micro Repro — a 
WordStar-like word processor plus 
spreadsheet 
Various communications packages 
Price: £3,350; the TMK 320, a 5.25in. disc 
version, is available at £1,990. 
Distributor: Peripheral Hardware Limited. 
Unit 13, Monkspath Industrial Park, 
Highlands Road, Shirley, Solihull, West 
Midlands. Telephone: 021-745 3033. 


not quite executive-sized — are fairly 
large but a TMK 330 and a daisywheel 
printer together took up just about all the 
space. In fact it does not really fit on a 
desk-top at all but needs its own dedicated 
table to live on. Again, this is perfectly in 
order for a turnkey dedicated computer 
system. 

The machine’s construction is very 


| solid and it should be rugged enough to 


withstand use in more or less any 


| environment. It is particularly suited to 


being used in industry and could sit in the 
corner of a machine room or workshop 
without being affected by machine 
vibrations. As an office computer it will 
be able to take a fair old pounding, and it 
would be ideal in a warehouse or loading 
bay. 

It is a heavy piece of equipment, but its 
massiveness gives the machine a large 
amount of inertia, and consequently the 
discs do not crash every time someone 
walks across the office, or the table keys 
are nudged. It also means that the boards 
inside the machine are less likely to be 
knocked out of their sockets. 


Robust innards 


To remove the main case you have to | 


loosen and remove a total of nine screws 
— not a task that should be recommended 
to any but the most dedicated. Inside is a 
bewildering array of Japanese electronics, 
all designed for easy servicing no doubt. 

Like any other computer, most of what 
fills the case is simply fresh air. About 40 
percent of the remaining space is occupied 
by the 8in. floppy-disc drives and their 
associated electronics. Much of the 
machine’s weight is concentrated in this 
area, the discs being surrounded by iron 
castings. The solidly constructed disc 
assembly is held in place by metal struts, 
which also protect the video monitor at 
the back. This metal framework really is 
tough and robust — there is no evidence 
of any of that flimsiness that is often 
associated with Japanese products. This 
machine has been built to last. 

Beneath the heavy metal of the disc 
drives is the machine’s power supply. A 
large number of hefty-looking capacitors 
are there to smooth the output alongside 
some chunky resistors and a fuse which 
can be accessed from the rear of the 
unopened case. One power supply 
provides the ‘‘juice’’ to run everything — 
from the computer circuitry to the video 
monitor. 

Under the video tube is a driver board 
on which, like the other boards inside the 
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computer, every component has an 
identification number and description 
printed next to it, making it easy to find 
your way around the circuits. On this 
board is the oddly shaped line-output 
transformer which provides the tube with 
the 7kV it requires. 


The business end of the computer is | 


hidden away underneath this circuitry. It 
is all contained on two PCBs, one 
mounted above the other. The heart of 
the computer is two Intel 8085 processors, 
a quicker version of the 8080 chip with a 
few updates. The twin processors allow 
separate processing of input/output data, 
which comes in handy when the machine 
is being used as an intelligent terminal. 
A 10W fan, screwed to the rear of the 
main case, and a small audio loudspeaker 
complete the short tour around the 
machine’s innards. The boards inside the 
machine all have the Sanyo name and 
logo printed on them, indicating the 


| origin of the computer, though the full 


story is rather convoluted. It goes like 
this. 


The Sanyo connection 
Nippon-Univac, the Japanese 
marketing division of the international 
Univac corporation commissioned the 
machine from Sanyo. This was sold only 
within Japan. It could have been 
marketed worldwide by the Univac 
organisation but the company decided to 
push its own products. So the 
international marketing rights went to the 
massive Japanese trading organisation, 
Toya Menkah — and hence the TMK 
name. The exclusive U.K. rights belong to 
Peripheral Hardware, of Solihull. 


The Sanyo connection also explains | 


why the version of Basic supplied on the 
systems disc is called SBasic. It is a fairly 
standard implementation of the language, 
with a few minor but important 
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| characters, 


differences. For it is not 
structured, but it does have a facility for 
using a real-time clock within the 
computer. There are two functions which 
access this clock, Date$ and Time$. On 
power-up these two strings simply contain 
zeros: 00 00 00. They then can be 
programmed with initial values. Date$ 
remains constant for the rest of that 
session, while Time$ will, if called, tick 
away the seconds of your life. Both these 
values are zeroed when the computer is 
reset. 

Configuration of the computer’s two 


RS-232 user ports is performed with the | 


Init% instruction which does little more 
than set the baud rate, parity, stop and 
transmission bits. If it is not done the 
system reverts to default settings. The 
sign indicates an integer function — a % 
after a variable indicates an integer. In the 
same way, Single precision is indicated by 
! and double by a #. 

The distinction has an important 
practical reason behind it. If integers are 
used, a variable takes up two bytes in 
memory space, while single precision 
requires four and double precision eight. 
Over a whole disc-worth of records there 
could be a lot of redundant space without 
these distinctions. 

The function keys which sit in a row 
along the top of the keyboard can have 
strings of characters assigned to them by 
the Key command. The strings can 
include Basic keywords and _ control 
which will be acted on 
immediately the relevant key is hit. Key 
List is a printout of these assignments, as 
shown in table 1. Whole lists of key 
assignments can be loaded to and from 
disc, allowing them to be used at the 
relevant times. 

The machine is frightenly easy to use — 
the operator needs to do nothing more 
than insert the key, insert the disc, slam 


Table 1. Function key list. 


SYSTEM 


1 
2 
3 
4 
5 
6 
if 
8 
9 
10 
11. RESET? 
12 OPEN” 
13\ SCGHOSE 4 
14 CHRS(27)+” 
15 CHR 

16 KEY LOAD” 
17 LOAD” 
18 LIST 

19° IST 

20 LLIST? 

21 
22 


RUN? 


The basis for turnkey micro systems. 


the disc-drive door shut, and boot using 
the Control and Reset keys. Immediately 
the machine is turned on, the fan starts to 
hum. It is a breathy, low-pitched kind of 
hum that would be totally unobtrusive if 
it were not for the discs. They really make 
a racket. ‘‘Whir, clunk, clunk, whir,” 
might be music to your ears, but not to 
the people in our office. I suppose that the 
design team must have employed a 
psychologist who told them that this noise 
is ‘‘businessy’’, Or maybe it just gets 
people working harder. 

The software supplied with the review 
machine was a complete package called 
Micro Repro. It appears to be an all- 
singing, all-dancing program that 
combines a word processor with 


| spreadsheet facilities. The two sections 


interact with each other and they produce 
files which are accessible from Basic. 
Microrepro is an optional extra to 
purchasers, but there is some useful 
software that comes as standard with the 
machine, including a sort program, a 
merge program; a file-dump program and 
a few more utilities. Also available as 
extras are a number of packages enabling 
the TMK to communicate with other 
larger computers which are likely to prove 
very important to users of the TMK 330. 


Conclusions 


e@The TMK is a good, solid micro that 
will find its way into a number of more 
traditional data-processing type 
installations. 

e@ As an all-purpose office micro it is fine, 
with some very attractive software 
available in Micro Repro, a package 
containing both word-processing and 
spreadsheet functions. 

elts size and price disqualify it as a 
common-or-garden desk-top personal 
system, but make it more suitable for 
operator use. 
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80. column card 
for Apple !1 Computer A t 
R.R.P. £195 + VAT " 


The Vision-80 has achieved world renowned success with the major magazines rating it superior to all its 
competitors. It features a superb 9 x 11 dot character set with 3 dot descenders, and no mechanical switches are 
needed. Unlike:other 80-column cards, the Vision-80 fully supports the Applesoft commands HOME, GR, HGR, 
HGR2, TEXT, TAB, VTAB, HTAB, INVERSE, NORMAL, and the text window is fully supported to Apple’s 
conventions. In Pascal and CP/M, HIGHLIGHT, LOWLIGHT, FLUSH, function KEYPRESS, and the type ahead 
buffer are all supported. In addition, the VISION-80 works with all languages available for Apple Il and such 
software products as ZARDAX, SANDYS and WORDSTAR (CP’M) word processors, and it also has a unique and 
powerful! communications facility present in hardware on the board. 


80-COLUMN VISICALC 


VISION-80 VC This is a utility that works with all versions of VISICALC 3.3 to provide 80 columns with the 
Vision-80. It allows entry of upper/lower case, inverse and normal, and has an extremely 
clean display (unlike the competition!) : : £35 + VAT 
(Note: you need no switch plates, inverse chips or keyboard enchancers) 


VISION-80 AWIE A utility to make Apple Writer li word processor work with the VISION-80 .. £25 + VAT 
ROSETTA A DOS/Pascal utility. This superb Australian program is written in Pascal, and allows 
movement of any sort of DOS or Pascal program in any direction. A library unit called 
Quasidos is invluded for the user to link to other Pascal programs so that Pascal can read and 
write to DOS discs . ; £35 + VAT 


COMING SOON ... Memory expansion for the VISION-80 VC 


Ting 


Pynwon holds worldwide distributor rights on VisiCalc and Apple writer utilities. Overseas dealer ard distributor 
enquiries welcome. 


Distributor in UK: 


PYNWON COMPUTER SERVICES 
Laurie and Elizabeth Boshell, 17 Watermill Lane, Edmonton, 
London N18 1SU. 01-884 0879. 


@ Circle No. 335 


THE STRATOS MICROCOMPUTER REVOLUTION 


64K RAM Z-80A 4 mhz 2 
megabytes disk capacity on 
2 DS/DD 8” Thin line Drives 2 
serial + 1 Parallel ports. 12” 
V.D.U. ADDS Viewpoint with 


Word processing, Payroll, 
Stock Control, Invoicing, 


Order entry, Purchase Led- 
ger, Sales Ledger, Financial 
Modelling, Video Library 
Management, Custom 
tailored systems. Mag 


detachable keyboard, 
numeric keypad and func- 
tion keys. Media, Office furniture, Bes- 


vorryvrv7rTyT 


CP/M 2.2 operating system. 
Multi processor capacity up 
to 16 on-line users. 


poke Computer Stationary 
OMR/OCR Documents, Con- 
tinuous Mailing cheques, 
etc: 


6 months Guarantee 
Maintenance Contracts available 


£2950 
FOR DEMONSTRATION%FURTHER INFORMATION, PLEASE CONTACT: 


PHOENIX SYSTEMS P J G COMPUTER SUPPLIES MC SYSTEMS 
90 MEADWAY 62 ROBY RD 44 BYROMS LANE 
BRAMHALL ROBY MACCLESFIELD 
CHESHIRE MERSEYSIDE L36 4HF CHESHIRE 

Tele: 051 489 7139 


Tele: 0625 21370 
| see eaptl 
Mo 


@ Circle No. 149 


Tele: 061 440 0739 


Pl 
u/B 
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HIGH TECHNOLOGY COMPUTER PROOUCTS 


9 VRE UN VIN? 
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GAMES PROGRAMS, teaching software and 
creative graphics applications in general 
are the areas in which GraForth is designed 
to excel. Unlike Forth development 
systems, which usually provide only the 
most rudimentary I/O features on the 
assumption that you will want to develop 
your own customised I/O, GraForth uses 
Apple DOS. This is a painful environment 


‘for program development but it does have 


the advantage that graphics files produced 


| by the user of GraForth can easily be 


deployed in other programs which run 
with DOS. 

Forth is ideally suited to small com- 
puters as it executes very rapidly and re- 


| quires little memory. GraForth takes full 


advantage of the Apple’s high-resolution 
graphics and sound capabilities, and it is 
ideal for the first-time Forth programmer 
as it provides instant gratification while 


learning. Yet GraForth has its limitations: | 


it is an integer-only implementation, and it 
lacks some of the features that an ex- 
perienced Forth programmer would expect 
to find in a standard version. 

A typical Forth development system, 
such as Fig-Forth, comes with a dictionary 


of around 200 words. Words ‘‘do’’ things | 


when they are executed, usually taking in- 
put values from the parameter stack and 
returning output values to it. The dic- 
tionary is extended by defining new words, 
that is by compiling them into the dic- 
tionary. There are different types of 
definition: the most common is the colon 
definition which is established in terms of 
previously defined words and provides the 
fundamental control structures such as If- 
Then, Do-Loop, Begin-While-Repeat, 


etc. Variable definitions behave different- | 


 +GRAFORTH 


Pete Naisbitt looks at GraForth, a language 
intended for creative graphics programming on 
the ever-popular Apple II micro. 


Readu MOVE=-AROUND 


Up to 16 three-dimensional objects can 
be held in memory at any one time. 


mately call words written in machine code. 

Forth is written in reverse-Polish nota- 
tion, using the stack to pass parameters 
between words. It also allows any collec- 
tion of characters without embedded 
blanks to be used as word names. Most of 
all, Forth is fast, highly interactive and 
compact. 

GraForth shares these last features 


ly, allowing access to data by placing its | 


| address on the stack. Systems developers 


produce specialist applications by exten- 
ding the dictionary with their own word 
definitions. 

Forth provides a few defining words 


such as Variable, Code, and Constant to | 


compile new words into the dictionary. A 
defining word may be written in high-level 
Forth using the two words < Builds and 
Does >. When it executes it < Builds a 
type of word into the dictionary whose 
name it expects to find in the input text 
stream and whose execution-time 
characteristics are specified by the Does > 
part of the defining word. A specialist 


| language can be created in this way and 


configuring a system at compilation time is 


| simply a matter of performing the ap- 


propriate dictionary manipulation. 

There are other powerful systems tools 
such as immediate words. When en- 
countered during compilation of a colon 
definition, immediate words are executed 
instead of being compiled, allowing the 
computation of parameters at compile 


time. When colon definitions are compiled. 


the dictionary is searched for each compo- 
nent word encountered in the input stream 
and a pointer to it is stored in the dic- 
tionary. Colon definitions are executed by 
the address interpreter which will ulti- 
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| although it is a very specialised and non- 
| standard Forth system. The manual’s 
claim that GraForth is an improvement on 
standard Forth is rather misleading. As a 
development system this is not true, but if 
| you want to write graphics software it is. 
On booting GraForth there is the option to 
run the demo, which contains some very 
seductive graphics and music. If you 
forswear such delights the system appears 
with the Ready prompt. 
| All keyboard input is compiled and ex- 
| ecuted on a line-by-line basis. Colon 
definitions are fully compiled into 
| machine code for reasons of speed, and 
word types are limited to those compiled 
by the defining words supplied in the 
system such as Variable, : and Case:. No 
words such as < Builds and Does > exist to 
allow programmers to define their own 
word types. 

Like most Forth systems there is a 
minimum of error checking, again to keep 
up execution speed, so it is easy to crash the 
system by incorrect use of the stack. All the 
usual stack-manipulation words such as 
Drop, Dup, etc. are provided. The radix 


The demo contains some very seductive graphics and music. 


(Press Return) 
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Rutws 2961 (Press 


GraForth takes full advantage of the Apple’s high-resolution graphics capabilities. 


| can be altered by setting the system 


variable Base to the required value. The 
defining word String can be used to define 
strings, tables, arrays, indeed anything in 
which a block of memory is to be address- 


| ed as base plus offset. 


The Variable-type definition is inferior 
to that found in standard Forth implemen- 
tations, where the address of the variable’s 
value is placed on the stack when the word 
is executed, allowing address by reference. 
In GraForth a variable acts as a standard 
Forth constant: it puts its value on the 
stack, unless preceded by the word 
——> when the value on top of the stack is 
stored in the variable. This and other 
peculiarities are annoyances rather than 
problems since GraForth is intended for 
use as a graphics language, not as a meta- 


langtiage. The word types supplied are 


adequate and some of the graphics words 
are very powerful. 


The standard display is the high- 


| resolution graphics screen on which a full | 


96-character ASCII set.may be displayed, 
including lower-case letters. Each 


| character requires eight. bytes to define its 
| graphic image, making a set 768 bytes 
| long. Seven character sets are supplied as 


binary files on the system disc and any of 
them may be loaded from disc and selected 
for display — see routine 1. 

Some of the files contain ‘‘normal”’ 
character sets — slanted, Gothic, etc. — 
while others are composed of characters 
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which when displayed in a particular block 
configuration appear as pictures. This 
| allows images of up to eight by 12 
characters to be displayed. Routine 2 
| shows how to display the image compris- 
ing characters 30 to 49 in a five-by-four 
block. 
| To define character sets the character 
| editor source code is loaded from disc and 
compiled by typing 


READ “CHAREDITOR”’. 


The editor allows you to display images in 
the block size you require and to draw 
them using I,J,K and M to move a dot cur- 
sor around, P to plot and L to draw a line. 
Chareditor turns out to be rather difficult 
to use, and the action of the cursor is not at 
all positive. 

The other graphics features compensate 
for this deficiency. The two-dimensional 


parable to Applesoft’s but much better. 
The turtle graphics can compose very 
gratifying sequences — see routine 3 — 
and the three-dimensional graphics are 
sufficiently fast to allow realistic anima- 
tion of shapes, given its use of both Apple 
| graphics screens. 

To enter and save large chunks of pro- 
gram text prior to compilation it is 
necessary to use the text editor. It is a line- 
orientated editor which uses single- 


Cartesian graphics are roughly com- | 


Returns 


numbers to each line of text to enable you 
to identify them during editing. The 
usefulness of this scheme is limited because 
all lines are automatically renumbered 


after every deletion or insertion; a screen- | 


orientated editor such as that supplied with 
Fig-Forth would be preferable. 
Imageditor, the three-dimensional 
shape editor, is a nice piece of work. It 
takes, and co-ordinates in the range — 128 
to + 127 and gives instant visual feedback 
as you Move, Draw and then rotate, scale 
and translate the image using single- 
character commands. The three- 
dimensional data can be saved as a binary 
file. Profile is another three-dimensional 
editor which generates images by rotating 


a profile definition which is given to it. | 


Sadly, this kind of graphics feature seems 
to be used almost exclusively to generate 
wine glasses. 

Up to 16 three-dimensional objects can 
be held in memory at any one time. The 
high speed of the eight-bit transformations 


| means that you can make them all move 


character commands and appends line | 


almost simultaneously if the objects are 
not too complicated. Routine 4 shows a 
program which displays a tetrahedron in 
various states of rotation and scaling. 
The music words Voice and Note make 
it easy to replay musical data and provide a 
further attractive option for those con- 
templating some games programming. 
Voice specifies timbre and Note plays a 
(continued on page 69) 
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| TIS Home Computer. 
Unbeatable value. Unrivalled software. 


program for yourself, the TI 99/4A 
is ready too. TI BASIC is built in. 
The programming manual is easy to 
understand, easy to follow every 
step of the way. You will be amazed 


When you choose a TI Home 
Computer you’re choosing a “r 
computer. A computer that can 
grow with you and your family. 

A computer that lets you play, 
invent, discover...that lets your 
imagination soar. 

What makes this possible is our 
wide range of software. You'll find 


” 


subjects as simple as “Early Reading” 


and as complex as “TMS 9900 
Assembler Editor” Many of our 
programs are packaged in our 
unique Solid State Software™ 
Command Modules. Some have 
sound. Others have superb colour 
graphics. Simply plug them in 
and begin. 

68 When you want to learn to 


WHAT THE PROFESSIONALS LOOK 
FOR IN A HOME COMPUTER 

Texas Instruments TI 99/4A 

TMS 9900 16 BIT i 

16 colour, high resolution 

TI-BASIC (built-in), extended 

BASIC, UCSD-PASCAL, 

TI-LOGO, Assembler 

16K RAM standard—expandable 

to max ROM/RAM of 110K 

Full size, standard typewriter 

style 

1000 programs to choose from 

worldwide 

Solid State Yes 

Speech Capability 


Feature 
Microprocessor 
Graphics 
Languages 
Memory 
Keyboard 


Software 


@ Circle No. 151 


to discover how much fun pro- 
gramming can be. 

And when you're ready to 
expand your system, we're ready 
too. Our unique Peripheral Expan- 
sion System can house up to seven 
peripherals without extra cables or 
clutter. There is even a speech 
synthesiser that gives your computer 
a voice. 

Sound impressive? Try the TI 
Home Computer for yourself 
at your nearest dealer. At 7 
around £200 you'll look no 
further. 


TEXAS 
INSTRUMENTS 


Routine 1. 


CR 132 PUTC 
PRINT “ BLOAD CHR.SET,A2048 “ CR 
2048 CHRADR 


Routine 2. 


12 VTAB 10 HTAB 
5S 4 BLKSIZE 
30 PUTBLK 


Routine 3. 


; SQUARE 

400 

DUP MOVE 90 TURN 
LOOP DROP ; 


: SPIRALS 
‘80 0 DO 
I SQUARE DUP TURN 

LOOP DROP ; 


8 SPIRALS 


Forth principles 


To understand Forth it is necessary 
to grasp the three major Forth 
concepts: a word is a Forth 
command; the dictionary contains 
all the words currently recognised; 
the stack, or parameter stack, is 
the Forth equivalent of Basic’s 
named variables and arrays. 

Forth interpreters are supplied 
with a kernel of words already 
defined. Most of them are the 
commonly agreed Forth 
vocabulary, with some machine- 
specific extenslons. New words 
can be defined in terms of the 
words currently in the dictionary, 
and some versions of Forth also 
have an assembler so that you can 
write assembler routines and 
define them as words too. 

The Forth dictionary is 
extensible — and writing a Forth 
program consists largely of 
extending the dictionary. 
Consequently, Forth is inherently 
highly structured as words are 
defined in terms of other words, 
and all Forth programming is an 
exercise In bottom-up structured 
program development. A whole 
Forth program ends up as a single 
word: 

Forth allows data structures 
other than those defined in the 
stack, but the stack is usually the 
most simple and convenient. ItIs a 
Ilst of data items in last-in first-out 
sequence. Values are thrown on to 
the stack like plates on toa 
canteen plate dispenser — the first 
one off the pile is the last one in. It 
is not necessary to name items on 
a stack, only to keep track of where 


PRACTICAL COMPUTING December 1982 


4 <CR>/Ctr1-D for DOS 


( setup screen posn 
( setup blk size 
( display block starting at chr £ 30 


( define word to draw square of given size , 


( produces a spiral pattern of squares 
( input value determines shape of <piral 


€ draw spiral pattern 


Routine 4. 
OBJERASE 

¢ Bload set 
( Select set 


: MOVE-~AROUND 


128 xPOS 94 vPOS 


BEGIN 
40 0 DO 


I SCALX I 2 / SCALY 
I 2 & XROT I 4 & YROT 


DRAW Loar 


MOVE -AROUND 


Routine 5. 


COL. BOGIE 

69 32 NOTE 
@3 126 NOTE 
83 32 NOTE 
78 32 NOTE 
69 32 NOTE 
41 64 NOTE 

41 64 NOTE 
52 128 NOTE ; 


2 VOICE COL.BOGIE 


they are in the sequence. It is this 
that makes the stack approach so 
convenient. Many standard Forth 

words expect or leave parameters 
on the stack. 

Arithmetic operations naturally 
expect their operands to be on the 
stack before the Forth word using 
them is executed, as in : 

56 + 
where + Is the Forth word to add 5 
and 6. The sequence of operation 
here is that 5, then 6, are placed on 
the stack. The operator + then 
removes the top two values from 
the stack, adds them and then puts 
the result back on top of the stack. 
Forth thus uses reverse-Polish 
notation for arithmetic operations. 
This minor challenge to 
established habits puts many 
people off learning Forth, but it 
becomes quite natural once you 
understand how Forth works. 

Forth was developed at the 
National Radio Astronomy 
Observatory in the United States by 
Charles Moore and Elizabeth 
Rather, originally for controlling 
telescopes. The first dedicated 
Forth computer — the first of a line 
leading to the £90 Jupiter Ace — 
was built at Manchester 
University’s Jodrell Bank radio- 
telescope in 1973. Versions of 
Forth are currently available for 
most micros except the Sinclair 
Spectrum and Dragon 32, for which 
Forth implementations are 
currently on the way. 

A readable introduction to Forth 
is to be found in Starting Forth by 
Leo Brodie, published by Forth Inc. 
at £12.80. 


CR 132 PUTC PRINT “ 
0 OBJECT 2814 OBJADR HOME 


GETKEY 127 > UNTIL 3 


( clear 3-D area 


BLOAD TETRA,A2B16 “ ( load file 


( init object number & address 


( define the word 
( centre object 


( do various things with 
(x,y scale & rotation 
( continue until key pressed 


( do it 


( define famous tune 
( NOTE takes pitch, duration 


oo 
mm 


Orerantmma 
~bpUuU ~~ ~~ 


( give performance in raucous voice 


(continued from page 67) 
note of a specified pitch and duration. 


| Routine 5 plays an instantly recognisable 


tune — though in practice it would be more 
efficient to store the duration and pitch 
data in a string which is read during the 
performance. 

The GraForth manual is professionally 


| produced and seems to be unusually free of 


irreleyant information. It is well written, 
easy to access, and should be comprehensi- 
ble by anyone with a minimum of nous, 
even if they have little previous programm- 
ing experience. 


Conclusions 


e@ GraForth is a fast, simple, integer- 
only, graphics-oriented version of the 
language, designed to allow the program- 
mer to realise the full potential of the Ap- 
ple as a graphics machine. 

@ Itisanon-standard version which lacks 
features found in the commonly accepted 
Forth Interest Group definition, and its 
line-oriented program editor is inferior to 
the screen-based editors found on most 
other versions of Forth. Other versions of 
Forth for the Apple — such as Transforth 
and Cap’n Software Forth — provide a 
fuller implementation of standard Forth 
but lack GraForth’s special graphics 
features. ; 
@ The way DOS commands are used 


| from within GraForth is tiresome, but the 


language is DOS compatible so that 
screens created with GraForth can be used 
by Applesoft programs. 

@ GraForth is very suitable for the pro- 
grammer beginning Forth, because a lot 
can be made to happen with a simple Forth 
routine. It will also interest graphics, 
games and educational programmers. 

@ The GraForth manual is excellent. 

@ GraForth is written by Paul Lutus and 
distributed by Insoft Inc. It is available in 
the U.K. for £45 from SBD Software, 15 
Jocelyn Road, Richmond, Surrey TW9 
2TJ. Telephone: 01-948 0461. 
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INNOVATIVE 
TRS 80-GENIE SOFTWARE 


from the projessionals 


* DOUBLE Sided & DOUBLE Density support. «A compiled JOB CONTROL LANGUAGE (JCL). 
* AUTOMATIC Density recognition. * CONVert utility to move files from Model Ill TRSDOS. 
* 35, 40, 77, 80 and any other track counts are supported. « An Extended Debugging and Monitor program (with diskaccess) 
* All available drive stepping rates are supported. * CMDFILE for movement of disk and/or tape system (/CMD) files 
* Hard Drive support, can be HANDLED AS A SINGLE DRIVE. * Device independent operation. 
* Hard drive partitioning, one drive can act as up to six. ¢ Full LINKing, ROUTEing, FILTERing and SETting are supported. 
* Intermix 5", 8" and Hard drives, up to a total of 8 drives. ¢ MiniDOS feature for constant access to certain DOS commands. 
* Compatible with the Model | Radio Shack Expansion Interface. ¢ RS-232 DRIVER for serial support. 
¢ Upward compatible with TRSDOS (2.3 & 1.2 as documented) * Sophisticated communications software included. 
¢ Fully supports Microsoft language products for the TRS-80. ¢ Wildcard characters and partial Filespecs are supported. 
¢ Complete media compatibility Model | to Model IIl and back. ¢ DATED FILES, show when a file was last written to. 
¢ Full support for LOBO's LX-80 interface. ¢ Backup: Mirror, by Class, if Modified, by Date, by Extension, etc. 
¢ Full support for AEROCOMP LC double density controller(DDC). ¢ Selectable PURGE for fast disk “cleanup” of unwanted files. 
¢ Full support for PERCOM's DOUBLER II. ¢ Print formatter, for control of printer output. 
* Complete documentation (well over 250 pages). ¢ Built in printer SPOOLER, to both disk and ram. 
¢ Complete technical information. ¢ Joblog to record all system operations with time stamps. 
« A Quarterly LDOS users magazine (The LDOS QUARTERLY) * UPPER and ower case support, throughout the system. 
* A liberal update policy. * Blinking cursor with selectable cursor character. 
* An enhanced BASIC (LBASIC) including: * 128 character TYPE AHEAD buffering for keyboard input. 
> Upward compatible with Microsoft Basic. ¢ Assign strings to individual keys with Key Stroke Multiply (KSM). 
> High speed LOAD and SAVE. ¢ SUPER FAST operation with the SYSRES feature. 
> Run multiple programs with common variables ¢ Extensive user control and system feedback. 


> BLOCKED (variable length) files are supported. e Advanced PATCH utility for easy maintenance. 
> DOS commands may be executed from LBASIC. ¢ Complete transportability of software among all Z-80 LDOS 
> Built in string array. SORT. systems through the use of the LDOS high ram supervisory 


> Single stepper for debugging. call system (SVC). 
> Several new statements and file modes. * Specific hardware is required to use these features. 


LDOS for TRS-80 1/1il and all current Genie machines 
£85.00 + V.A.T. and P & P £3 Receipted Parcel Post 


MOLIMERX LTD 


A J HARDING (MOLIMERX) 


1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX. 


TEL: [0424] 220391 / 223636 TELEX 86736 SOTEX G 
TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus £1 postage. 
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OVER 1,000,000 retail businesses currently 
use a manual book-keeping system called 
the Simplex D cash book. George Vyner 
Limited has been supplying this aid to 


small business for nearly 50 years in the. 


shape of a hard-cover book available at 
High Street stationers. 

From now on the happy customers pur- 
chasing a new book will find a small slip 
of paper enclosed, containing a message 
from the publisher. It simply states that 
the Micro-Simplex microcomputer ac- 
counting package is available on a Com- 
modore Pet system for a small weekly 
payment, and is recommended by Vyners. 

The essence of the Simplex system is, as 
the name implies, simple, easy-to-use ac- 
counting. It allows the shopkeeper to keep 
track of business transactions and pro- 
duce a trading profit-and-loss account 
and balance sheet in a manner acceptable 
to the Inland Revenue. 


Weekly reports 

The facilities provided include a weekly 
cash report and a weekly bank report. The 
weekly cash report is designed to allow the 
user to balance cash each week, thus prov- 
ing the accuracy of the week’s book- 
keeping entries and checking that no cash 
payments or receipts have been omitted. 

The weekly bank report allows verifica- 
tion of the bank statement and the week’s 
entries. This report also allows the users 
to check their bank account weekly, even 
if bank statements are not received that 
regularly. 

Any goods taken from stock ought, of 
course, to be paid for at the normal selling 
price, though owners of small businesses 
will often withdraw stock for their own 
use. The Goods for Selves entry allows 
this to be recorded to assist both users and 
their accountants. Any capital payments, 
such as purchases of new equipment, fix- 
tures and fittings or motor car made dur- 
ing the year are entered in the Expenses 
section under Capital Items. All cash 
taken for private and living expenses, and 
any payments made from the business for 
private purposes are entered separately 


| against Drawings for Self. 


When wives or husbands assist in the 


running of the business the wage paid is | 


entered in the appropriate heading of ex- 
penses. If the business is a partnership 
then the drawings of each partner are 
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entered separately under Drawing for 
Self. The owner’s own National Insurance 
contributions are also posted to Drawings 
for Self. The total PAYE and National 
Insurance contributions for employees are 
entered separately against Inland 
Revenue. 

This very simple system provides for 
the accounting needs of the majority of 
small retail businesses and avoids the cost- 
ly accountancy fees experienced where in- 
complete records exist. 

Micro-Simplex comes as a program 
disc, with dongle that fits on the Pet 
cassette port and a friendly manual. The 
manual is very explicit and assumes ab- 
solutely no prior knowledge of computers 
or computing. The introduction covers 
the concepts of the program’s menu 
displays, informs you that a Micro- 
Simplex users’ club exists and even asks 


| for your comments and suggestions for 


modification and improvement. 

The first main section is entitled Get- 
ting Started and details such essentials as 
how to connect your computer system, 
How to use the computer keyboard, How 
to insert a floppy disc and How to remove 
a floppy disc — all very useful for the 
novice computer user. Having loaded the 


| program as instructed, you are recom- 


mended to play with the system to 
establish familiarity before committing 
new live data to it. 

A Simplex D book is provided with the 
package to enable a parallel system to be 
run — especially useful if the user has 
never used Simplex — allowing three or 
four weeks of familiarisation before total 
computerisation. The various utility com- 
mands are explained, including the 
preparation of new data discs, display of 
disc directories and duplication of disket- 
tes. Having read thus far, you are invited 
to prepare four new diskettes, program 
and data security being emphasised with 
the instruction to make a copy of the pro- 
gram and two back-up data diskettes. 

After loading the program, the main 


menu is displayed, which in turn may lead | 


to other sub-menus as appropriate. The 

main menu options are: 

@ The Weekly/Daily Entries menu 

@ The Summaries menu 

@ The Audit Trail menu 

@ Closing down the system and making 
security copies 


Software review 


MICRO- 
SIMPLEX 


Manual book-keeping can be both 
tedious and time consuming. Peter 
Wood looks at a package that 
makes accounting easy. 


The Weekly/Daily Entries menu is the 
option most likely to be used on a daily 
basis and has the following options. 

Receipts/Paid to Bank is used to record 
receipts and amounts paid to the bank. 
After selecting this option, a screen is 
displayed showing the days of the week 
and four columns for information. The 
cursor appears, VisiCalc fashion, as a 
highlighted block over each entry. Re- 
entry of wrong data is allowed once the 
screen has been completed, via the 
prompt 

Is the information correct Y/N. 

The four headings are: ‘‘Receipt — 
VAT’’, used for recording sales of all 
items containing VAT; ‘‘receipts 
Zero’’, used for sales of zero rated items; 
“Other’’, for the recording of other 
receipts not part of your takings, such as 
VAT refunds; ‘‘Description’’, used to 
comment on the amounts posted in the 
other three columns. Once all the data has 
been entered to your satisfaction, two op- 
tions are offered: Shift-X returns to main 
menu, or Shift-P to continue to the 
Payments to Bank section. Any payments 
to bank are entered in an identical man- 
ner. The question-and-answer techniques 
and their responses are, thank goodness, 
identical throughout the system, avoiding 
the need for detailed operator training. 


Payments for stock 


Payments for Business Stock is used to 
record all payments by cheque and in cash | 
for goods that are to be sold. Overheads 
are entered separately. This option pro- 
duces a display asking for cheque 
number, date, description, and cash/che- 
que value — all straightforward enough. 
Having accepted this screen you are pro- 
mpted for the VAT value of the posting. 
A transaction number which relates to the 
audit trail is then displayed, allowing 
you to write this on the invoice to aid later 
correlation. Deletions of erroneous 
postings are also given audit-trail 
numbers, so any accountant should be 
happy with that. 

Payments Other than for Stock is used 
to record all other payments made either 
in cash or by cheque. A scrolling display 
of all the possible headings is shown, 
together with room for up to 15 headings 


(continued on next page) 
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for your use. The manual warns you to be 
sparing with the allocation of new 
headings, as 15 over a year can easily be 
devoured by an over-enthusiastic book- 
keeper. 

Weekly Bank Report is a summary of 
all the transactions during the week affec- 
ting your bank account. The balance 
brought forward is the balance on the ac- 
count at the end of the previous week. 
Data that may be entered are the amounts 
of any cheques issued to draw cash from 
the bank, amounts of any standing orders 
paid by the bank during the current week 
and the amounts of any bank interest and 
charges debited during the current week. 

Weekly Cash Report shows the situa- 
tion concerning your cash for the week. 
The only amendable item is the Cash as 
Counted entry, which should be entered 
after the till has been counted at the end 
of the week. This figure becomes the cash 
brought forward at the start of the next 
week. . 

Print Weekly Reports allows you to 
print a paper copy of each of the above 
menu options. Extremely detailed instruc- 
tions about the positioning of the paper 
perforation 5mm. above the print-head 
undoubtedly ensure accurate reporting. 

The Summaries menu allows the ex- 


amination of the various summaries that 


are built up over the year. They may be 
either displayed or printed and are: 
Takings — from the Receipts section. 
Payments for Goods Purchased — from 


The entire audit trail may be printed to satisfy both the VAT inspector and your 
_accountant. 


MICRO-SIMPLEX 
RETURH OF VALUE ADCED TAX 


SCHEME X 


MICRO-SIMPLEX LTO. 
HARRISON EUILDINGS 
GREEN LANE 
WILMSLOW 

CHESHIRE SK9 1LH 


TAX DUE in this pericd on 
QUTPLUTS (sales, etc) : 


Tax due on imrorted goods, certain goods removed from 
bonded warehouses and certain services received from ahroad : 


Underdec larations of tax made on previous returns Cexcert 
thease notified in writing ky Customs and Excise? : 


CTots1 of boxes 1,2 ard 3> 


and your accountant. 


the Payments for Business Stock 

section. 

Drawings for Self — from the Payments 
for Other than Stock section. 

Cash Differences — from the difference 
between computed cash and the figure 
entered for Cash as Counted. 

Payments for Expenses from the 
Payments Other than Stock section but 
excluding drawings. 

Year to Date summary of Payments for Ex- 
penses — the analysis of the total costs 
on each of the individual headings in the 
Payments Other than Stock section. 

Goods Taken for Own Consumption — the 
only summary where data entry is allow: 
ed, being entered weekly. 

Print Summaries produces another 
identical menu for the printing rather 
than display of these reports. 

The trading and profit-and-loss ac- 
counts use the information in these sum- 
maries for the production of monthly and 
yearly trading and profit-and-loss ac- 
counts. The Audit Trail menu allows the 
display or printing of the audit trail for all 
the entries you have made. The display of 
an item in the current VAT quarter is ob- 
tained by the selection of Current Entries. 
Other VAT quarters may be specified for 
past data. The entire audit trail may be 
printed to satisfy both the VAT inspector | 


Closing down the system is accomplish- 
ed via a routine which copies the data disc 
for security. It is very much in Micro- 
Simplex’s favour that the importance of | 
security copies is so strongly emphasised. 
In addition to the basic Micro-Simplex 


REGISTRATION NUMBER : 1619991 


TOTAL TAX QUE : 


TAX DEDUCTIELE being the credit claimed im this reriod for 
input tax allowable Con purchases, etc) : 


Overdec lar sations of tax made on previous.returms Cexcert 
those notified in writing by Customs and Excise)? : 


CTotal of hoaxes 3 srid €> 


TOTAL TAX DEDUCTIBLE : 


HET TAX PAYABLE OR REPA'YABLE 


CDitference between hoxes 4 and 7> : 


4174.85 


Value of outputs Csales,etc? 


Cexe jJuding any Value Added Tax> : 


Value of inputs Ceurchases,etc) 
Cexcludinag any Value Added Tax) : 
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4568. 48 


2008. a8 | 


| telligent point-of-sale terminal. 


program, several additional ‘*modules’’ 
are available to cater for unpaid bills; 
VAT scheme, outstanding invoices and 


| profit-and-loss accounts. A ‘‘link’’ has 


also been produced for the much- 
respected Anagram Stock Controller pro- 
gram and to a Norfrond cash register. 
The Unpaid Bills module allows several 
extra features: the entry of bills when 
received; the recording of all VAT inputs 
for the quarter; the display of the total 
value of all outstanding invoices due for 


| payment for your business; and the | 


analysis of purchases of goods for resale 
over 10 different headings. When you 
first run this module, headings 01 to 10 
and 34 to 50 are blank. Headings 01 to 10 
are for the analysis of purchases of goods 
for resale and may be used in any way you 
wish. Headings 11 to 33 are fixed accor- 
ding to the standard list of overhead costs 


but 34 to 50 may be allocated by the user | 


as required. Any unpaid bill may be 
entered at any time, but you are advised 
by the manual to enter only bills with a 
date within the current VAT quarter. 
The interface to the Norfrond cash 
register is interesting and not a little im- 
pressive. The story goes that the justly 
famous Cortex was called in to design and 


| build an interface to this intelligent till 


and, as usual, came up with a superb com- 
bination of hardware and software. The 
Norfrond System 81 series 6 is no simple 
till, but a keyboard-programmable, in- 
It has 
several modes of operation, a simple pro- 
duct file and a microcassette recording 
system all built-in. A number of such tills 
could easily be set up to record sales by 
product code during the day, and then 
linked, either directly or by telephone link 
to the central Pet system running Micro- 
Simplex. The interface program then 
transfers the data from the till at a stag- 
gering 9,600 baud and transfers the data 


| on to the Pet disc. The data can subse- | 
| quently be processed by the Micro- 
Simplex software, and linked in to the 


Anagram Stock Controller program as 
required. 


Conclusions 


@ The Micro-Simplex system is very easy 
to use. Its principles are well-proven 
under the existing manual system, and the 
hardware is tried and tested too. 


@ Expansion capabilities make growth | 


of the system a practical possibility. 

@ Running on an 8000-series Pet system, 
the Micro-Simplex package including 
both hardware and software costs around 
£2,500. It is. excellent value for money. 
The Norfrond Cash Register costs £1,500 
and the interface to the Pet £500. Each of 
the four additional modules mentioned 
earlier cost £50, and the Anagram Stock 
Controller is £399. 

@ Micro-Simplex is at 8 Charlotte Street 
West, Macclesfield, Cheshire SK11 6EF. 
Telephone (0625) 615000, contact Mike 
Dawson. 
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Sinclair ZX Specti 


16K or 48K RAM... 
full-size moving- 
key keyboard... 


ZX Spectrum 


colour and sound... { 
ns 


high-resolution 


graphics... 
From only 


£125! 


First, there was the world-beating 
Sinclair ZX80. The first personal computer 
for under £100, 

Then, the ZX81. With up to 16K RAM 
available, and the ZX Printer. Giving more 
power and more flexibility. Together, 
they've sold over 500,000 so far, to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideal low-cost introduction to computing. 

Now there’s the ZX Spectrum! With 
up to 48K of RAM. A full-size moving-key 
keyboard. Vivid colour and sound. High- 
resolution graphics. Anda low price that’s 
unrivalled. 


Professional power- 
personal computer price! 


The ZX Spectrum incorporates all 
the proven features of the 2X81. But its 
new 16K BASIC ROM dramatically 
increases your computing power. 

You have access to arange of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of storage capa- 
cities (governed by the amount of RAM). 
16K of RAM (which you can uprate later 
to 48K of RAM) or amassive 48K of RAM. 

Yet the price of the Spectrum 16K 
is an amazing £125! Even the popular 
48K version costs only £175! 

You may decide to begin with the 
16K version. If so, you can still return it later 
foran upgrade. The cost? Around £60. 
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DEF FN 


READ 


Ready to use today, 
easy to expand tomorrow 


Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs.(colour or black and white). 

Employing Sinclair BASIC (now used 
in over 500,000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together representa 
detailed course in BASIC programming. 
Whether you're a beginner or acompetent 
programmer, you'll find them both of im- 
mense help. Depending on your computer 
experience, you'll quickly be moving 
into the colourful world of ZX Spectrum 
professional-level computing. 

There’s no need to stop there. The 
2X Printer—available now — is fully 
compatible with the ZX Spectrum. And 
later this year there will be Microdrives for 
massive amounts of extra on-line storage, 
plus an RS232 /network interface board. 
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Key features of the 
Sinclair ZX Spectrum 


@ Full colour—8 colours each for 
foreground, background and border, 
plus flashing and brightness-intensity 
control. 


@ Sound- BEEP command with variable 
pitch and duration. 


@ Massive RAM-16K or 48K. 


@ Full-size moving-key keyboard — all 
keys at normal typewriter pitch, with 
repeat facility on each key. 


@ High-resolution-256 dots 
horizontally x 192 vertically, each 
individually addressable for true high- 
resolution graphics. 


@ ASCII character set—-with upper- and 
lower-case characters. 


@ Teletext-compatible - user software 
can generate 40 characters per line 
or other settings. 


@ High speed LOAD & SAVE-16K in 100 
seconds via cassette, with VERIFY & 
MERGE for programs and separate 
data files. 


@ Sinclair 16K extended BASIC - 
incorporating unique ‘one-touch’ 
keyword entry, syntax check, and 
report codes. 


DELETE 


GRAPHICS 


7X Spectrum software on 
cassettes — available now 


The first 21 software cassettes are 
1OW available directly from Sinclair. 
-roduced by ICL and Psion, subjects 
nclude games, education, and business/ 
\ousehold management. Galactic 
nvasion...Flight Simulation...Chess... 
Jistory...Inventions...VU-CALC...VU-3D 
..47 programs in all. There’s something 
or everyone, and they all make full use 
)f the Spectrum's colour, sound and 
jraphics capabilities. You'll receive a 
Jetailed catalogue with your Spectrum. 


38232 /network 
nterface board 


This interface, available later this 
‘ear, willenable you to connect your 
-X Spectrum to a whole host of printers, 
erminals and other computers. 

The potential is enormous. And the 
istonishingly low price of only £20is 
ossible only because the operating 
ystems are already designed into the 
20M. 


SiiiSir— 


sinclair Research Ltd, Stanhope Road, 
Camberley, Surrey GU15 3PS. 
Tel: Camberley (0276) 685311. 


The ZX Printer- 
available now 


Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII character set—including lower-case 
characters and high-resolution graphics. 

Aspecial feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions. Printing speed is 50 charac- 
ters per second, with 32 characters 
per line and 9 lines per verticalinch. 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper (65ft 
long and 4in wide) is supplied, along with 
full instructions. Further supplies of paper 
are available in packs of five rolls. 


The ZX Microdrive— 
coming soon 


The new Microdrives, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing. 

Each Microdrive is capable of holding 
up to 100K bytes using a single inter- 
«changeable microfloppy. 

The transfer rate is 16K bytes per 
second, with average access time of 3.5 
seconds. And you'll be able to connect up 
to 8 ZX Microdrives to your ZX Spectrum. 

All the BASIC commands required for 
the Microdrives are included on the 
Spectrum. 

A remarkable breakthrough ata 
remarkable price. The Microdrives are 
available later this year, for around £50. 


How to order your ZX Spectrum 


BY PHONE -Access, Barclaycard or 
Trustcard holders can call 01-200 0200 for 
personal attention 24 hours a day, every 
day. BY FREEPOST -use the no-stamp 
needed coupon below. You can pay by 
cheque, postal order, Barclaycard, 


Access or Trustcard. 

EITHER WAY- please allow up to 28 
days for delivery. And there’s a14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt- and we 
have no doubt that you will be. 


| 0: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. ca || 
| Qty item Code ItemPrice Total 
ES 
= Sinclair ZX Spectrum-16K RAM version 100 _—‘ 125.00 
Sinclair ZX Spectrum — 48K RAM version 101 175.00 
Sinclair ZX Printer a 20 59.95 , 
Printer paper (pack of 5 rolls) 16 11.95 
7 Postage and packing: orders under £100 28 2.95 
ll orders over £100 29 4.95 
Total £ 


Please tick if you require a VAT receipt] 


*Please delete/complete | ri 
as applicable ‘ 


Signature 


*Please charge to my Access/Barclaycard/Trustcard account no. 


fee Bd i ad ceed 


PLEASE PRINT 
Name: Mr/Mrs/Miss 
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Sinclair ZX Spectrum-technical data. 


Dimensions 

Width 233 mm 
Depth 144mm 
Height 30 mm 


CPU/ memory 

Z80A microprocessor running at 3.5 MHz. 
16K-byte ROM containing BASIC interpreter and 
operating system. 

16K-byte RAM (plus optional 32K-byte RAM on 
internal expansion board) or 48K-byte RAM. 


Keyboard 

40-moving-key keyboard with full upper and 
lower case with capitals lock feature. All BASIC 
words obtained by single keys, plus16 graphics 
characters, 22 colour control codes, and 21 user- 
definable graphics characters. All keys have auto 
repeat. 


Display 

Memory-mapped display of 256 pixels x 
192 pixels; plus one attributes byte per character 
square, defining one of eight foreground colours, 
one of eight background colours, normal or extra 
brightness and flashing or steady. Screen border 
colour aiso settable to one of eight colours. Will 
drive aPAL UHF colour TV set, or black and white 
set (which will give a scale of grey), on channel 36. 


Sound 

Internal loudspeaker can be operated over 
more than10 octaves (actually 130 semitones) via 
basic BEEP command. Jack sockets at the rear of 
computer allow connections to external amplifier/ 
speaker. 


Graphics 

Point, line, circle and arc drawing commands 
in high-resolution graphics. 
16 pre-defined graphics characters plus 21 user- 
definable graphics characters. Also functions to 
yield character at agiven position, attribute ata 
given position (colours, brightness and flash) and 
whether a given pixel is set. Text may be writtenon 
the screen on 24 lines of 32 characters. Text and 
graphics may be freely mixed. 


Colours 

Foreground and background colours, bright- 
ness and flashing are set by BASIC INK, PAPER, 
BRIGHT and FLASH commands. OVER may also 
be set, which performs an exclusive—or operation 
to overwrite any printing or plotting that is already 
onthe screen. INVERSE will give inverse video 
printing. These six commands may be set globally 
to cover all further PRINT, PLOT, DRAW or CIRCLE 
commands, or locally within these commands to 
cover only the results of that command. They may 
also be set locally to covertext printed by an 
INPUT statement. Colour-control codes, which 
may be accessed from the keyboard, may be 
inserted into text or program listing, and when 
displayed will override the globally set colours 
until another control code is encountered. Bright- 
ness and flashing codes may be inserted into 
program or text, similarly. Colour-control codes in 
a program listing have no effect on its execution. 
Border colour is sét by aBORDER command. The 
eight colours available are black, blue, red, 


magenta, green, cyan, yellow and white. All eight 
colours may be present on the screen at once, 
with some areas flashing and others steady, and 
any area may be highlighted extra bright. 


Screen 

The screen is divided into two sections. The 
top section - normally the first 22 lines — displays 
the program listing or the results of program or 
command execution. The bottom section — 
normally the last 2 lines - shows the command or 
program line currently belng entered, or the 
program line currently being edited. It also shows 
the report messages, Full editing facilities of 
cursor left, cursor right, insert and delete (with 
auto-repeat facility) are available over this line. 
The bottom section will expand to accept a 
current line of up to 22 lines. 


Mathematical operations and functions 

Arithmetic operations of+, -, X, +, and raise 
to a power, Mathematical functions of sine, 
cosine, tangent and their inverses; natural logs 
and exponentials; sign function, absolute value 
function, and integer function; square root 
function, random number generator, and pi. 

Numbers are stored as five bytes of floating 
point binary — giving arange of +3 X1 0%° to 
+7 X10%8 accurate to 9/2 decimal digits. 

Binary numbers may be entered directly with 
the BIN function. =,>,<,>=,<= and <> may be 
used to compare string or arithmetic.values or 
variables to yield 0 (false) or1 (true). Logical 
operators AND, OR and NOT yield boolean results 
but will accept 0 (false) and any number (true). 

User-definable functions are defined using 
DEF FN, and called using FN. They may take up to 
26 numeric and 26 string arguments, and may 
yield string or numeric results. 

There is a full DATA mechanism, using the 
commands READ, DATA and RESTORE. 

A real-time clock is obtainable. 


String operations and functions 

Strings can be concatenated with +. String 
variables or values may be compared with =,>,<, 
>=,<=,<> to give boolean results. String func- 
tions are VAL, VALS, STR$ andLEN.CHR$ and 
CODE convert numbers to characters and vice 
versa, using the ASCII code. 

A very powerful string slicing mechanism 
exists, using the form a$ (xTO y). 


Variable names 

Numeric — any string starting with a letter 
(upper and lower case are not distinguished 
between, and spaces are ignored). 
String -A$ toZ$. 
FOR-NEXT loops - A-Z. 
Numeric arrays —- A-Z. 
String arrays -A$ toZ$. 

Simple variables and arrays with the same 
name are allowed and distinguished between. 


Arrays 

Arrays may be multl-dimensional, with sub- 
scripts starting at 1. String arrays, technically 
character arrays, may have their last subscript 
omitted, yielding astring. 
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ZX Spectrum 


Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS. Tel: Camberley (0276) 685311. 


®@ Circle No. 153 


Expression evaluator 

A full expression evaluator is called during 
program execution whenever an expression, 
constant or variable is encountered. This allows 
the use of expressions as arguments to GOTO, 
GOSUB, etc. 

It also operates on commands allowing the 
ZX Spectrum to operate as a calculator. 


Cassette interface 

The ZX Spectrum incorporates an advanced 
cassette interface. A tone leader is recorded 
before the information to overcome the automatic 
recording level fluctuations of some tape 
recorders, and a Schmitt trigger is used to remove 
noise on playback. 

All saved Information is started with a header 
containing Information as to its type, title, length 
and address information. Program, screens, 
blocks of memory, string and character arrays 
may all be saved separately. 

Programs, blocks of memory and arrays 
may be verified after saving to confirm successful 
saving. 

Programs and arrays may be merged from 


-tape to combine them with the existing contents 


of memory. Where two line numbers or variables 
names coincide, the old one is overwritten. 
Programs may be saved with aline number, 
where execution will start immediately on loading. 
The cassette interface runs at 1500 baud, 
through two 3.5 mm jack plugs. 


Expansion port 

This has the full data, address and control 
busses fromthe Z80A, and is used to interface to 
the ZX Printer, the RS232 and NET interfaces and 
the ZX Microdrives. 

IN and OUT commands give thel/O port 
equivalents of PEEK and POKE. 


ZX81 compatibility 

2X81 BASIC is essentially a subset of 
ZX Spectrum BASIC. The differences are as 
follows. 

FAST and SLOW: the ZX Spectrum operates at 
the speed of the ZX81 in FAST mode with the 
steady display of SLOW mode, and does not 
include these commands. 

SCROLL: the ZX Spectrum scrolls automatic- 
ally, asking the operator "scroll?” every timea 
screenis filled. 

UNPLOT: the ZX Spectrum can unplot a pixel 
using PLOT OVER, and thus achieves unplot. 

Character set: the ZX Spectrum uses the 
ASCII character set, as opposed to the ZX81 
non-standard set. 

2X81 programs may be typed into the 
ZX Spectrum with very little change, but may 
of course now be considerably improved. The 
ZX Spectrum is fully compatible with the 
ZX Printer, which can now print out afull upperand 
lower case character set, and the high resolution 
graphics; using LLIST, LPRINT and COPY. 

ZX81 software cassettes and the ZX 16K RAM 
pack will not operate with the ZX Spectrum. 


Software review 


Wordcraft 20 — word processing for the Vic. Jack Schofield investigates this 
plug-in ROM cartridge from Audiogenic. 


Vic-20 Wordcratt 


THE VIC-20 home and games colour com- 
puter is in the fiercely competitive market 
for machines costing less than £200. Its 
main limitations are well known — a nar- 
row screen width of only 23 characters 
and a limited amount of user RAM — but 
the Vic-20 has several advantages over its 
rivals. 

The Vic has quite a reasonable 
keyboard with typewriter-style keys, and 
it is actually available in the shops along 
with such important accessories as a 
cassette recorder, the Vic-1540 5.25in 
floppy-disc drive and the Vic-1515 dot- 
matrix printer. Moreover, several word- 
processing packages are now becoming 
available for the Vic-20. Wordcraft — 
which has been available for some time 
for larger versions of the Pet — has now 
been produced in a plug-in ROM version 
for the Vic-20. 

Setting up is quite simple with Word- 
craft 20. All you need to do is plug the 
cartridge in to the slot in the back of the 
machine, having first made sure that the 
power is switched off. Unlike the Atari, 
the Vic has no interlocking lid to ensure 
that cartridges are not inserted with the 
power on. 


| Default settings 


Powering-up presents the title page of 
the program which lists default settings: 
printer type, Vic printer; line feed, auto; 
form-feed, no; stationery, continuous; 
storage, tape; and return to Basic, ex- 
panded. It also presents the commands 
for the four unshifted function keys: start 


| Wordcraft, return to Basic, change value 


and next value. 

Pressing function key f5, change value, 
causes the cursor to step through the 
choices, which can then be altered using 
f7. The changing-value procedure is 
tedious, however, and must be followed 
every time that Wordcraft 20 is used. 

Pressing f3 for return to Basic switches 
into the Vic-20’s normal mode but with 
11,775 bytes free. As well as 4K of ROM 
for storing the program, the Wordcraft 20 
cartridge contains 8K which becomes 
available to Basic as free user RAM. You 
can return to Wordcraft by simultaneous- 
ly pressing the Run/Stop and Restore 
keys — though the Wordcraft manual 
says that you only have to key Restore. 

Fortunately it is not necessary to return 
to the opening screen to save a text on to 
either tape or disc since you can choose 
between them by issuing a command from 
inside the program itself. Pressing fl 
sends you into the command mode where 
most of the screen is blank, but there is a 
command line and a flashing red cursor at 
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The Vic screen Is not ideal for word 
processing. 


Use the f3 key to insert text. 


The text surround is a sickly green, 
though it is quite a simple matter to 
change the screen colours. Pressing Ctrl-1 
changes all the colours to their com- 
plementaries — which in this case looks 
even more hideous. Controls 2 to 7 incre- 
ment the colours; holding down the keys 
gives a slow repeat so you can select the 
ones you want. Ctrl-2 controls the 
background, Ctri-3 the text area, Ctrl-4 
the command input line and line 2, Ctrl-5 
the control indicator, Ctrl-6 the border 
and ruler, and Ctrl-7 the text characters. 
After you have made a mess of the colour 
scheme, pressing Ctrl-8 usefully resets all 
the colours to their original values. 

The command line contains a number of 
useful registers, including P which tells you 
which page you are on, and numbers for 
the cursor position to tell you which line 
and column you are on. The last number 
gives you the amount of unused memory 
— in fact the number of characters still 
available. You seem to start with 6,220 
and must obviously save your document 


the beginning of a horizontal blue line. | 


when the value falls much below the 
200-character mark. An error message is 
produced when it reaches zero. The 
Wordcraft 20 screen contains 25 lines of 
24 characters — it is slightly larger than 
the normal Vic-20 screen — though only 
the bottom 22 lines are used for entering 
and editing text. 

The first command you have to enter is 
W,23 to set the width of the screen. The 
maximum document width is 99 
characters, but Wordcraft 20 initially 
assuines you are using 75-character lines, 
the appropriate width for A4 paper. If 
you enter text at this width, the text scrolls 
to the left when you reach the edge of the 
screen. Nevertheless it is probably best to 
set the screen width to 23 characters: the 
scrolling otherwise makes text entry very 
confusing. After all the text has been 
entered it can easily be reformatted for 
printing. 

After setting the width of the screen 
window you press the Run/Stop key to 
leave Command mode upon which the 
number of characters free promptly leaps 
to 7,239. As you type in your document, 
Wordcraft 20 automatically takes care of 


| line eridings — which is, after all, one of 


the joys of word processing. Errors can be 
corrected by using the Del key, and 
arrowed cursor controls allow you to 
move around the screen to correct those 
you have missed. 


Inserting text 


To insert extra text you position the 
cursor where you want to make the inser- 
tion and press the f3 key. Three ruled lines 
of space appear for you to add your extra 
material. Pressing the f4 key then removes 
any remaining lines and closes up the text 
around the insertion. 

Once you have completed your docu- 
ment, simply press the Run/Stop key 
again to return to the Command mode 
from where you can save it to tape or disc 
or print it out. If you issue a command 
such as ‘‘n’’ for new, which will clear the 
current text from memory, then Word- 


| craft gives a 


NOT SAVED—PRESS STOP 
message above the command line. Press- 
ing Stop restores the status quo, or you 
can press the space bar to wipe out the 
text. 

A document can be saved by typing in 
s, name 

where ‘‘name’”’ is an alphanumeric iden- 

tifier up to 12 characters long. The same 

document can be loaded using the 

command 

g, name 

(continued on next page) 
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| 


(continued from previous page) 
using the same same name, where 
stands for get. 

To print the document use command P, 
and press the space bar to start printing. 
Wordcraft prints one page at a time on to 
hand-fed stationery and pauses at the end 
of each page; you press the space bar to 
continue printing. 


& 


The page length is set by entering the | 


letter ‘‘l?? and the number of lines; Word- 
craft defaults to 55 lines for A4 paper. 
From the Command mode you can in- 
struct Wordcraft to print more than one 


copy of a document, and you can also | 
send ASCII values direct to the printer, 


making it possible to format a non-Vic 
printer to use special character founts, 
etc. 

When entering text the Vic issues a blip 
through the TV loudspeaker, varying the 
tone slightly for different letters so that 


fast typing produces quite an entertaining | 


sound, though not one likely to be en- 
joyed by anyone else in the room. The 
beeper can be turned off by typing ‘‘b’’ in 
Command mode. 


Memory economy 

Another useful point is that you can 
call up the disc directory simply by typing 
$ in the Command mode without leaving 
Wordcraft or losing your text. Obviously 
documents are saved on disc or tape under 


the names you have given them. In addi- | 
tion it is possible to validate a disc to | 


“‘tidy up’’ any areas of unused space and 
make the maximum number of bytes 
available for storage. This process takes 
several minutes. 

It is even possible to have your text files 
written to tape or disc in encrypted form 
so that no other Wordcraft 20 user will be 
able to read them without knowing your 
keyboard. This is done by first issuing the 
command 

e, keyword 
but as the manual points out, it is your 
responsibility to remember your own 
keywords. 

With Wordcraft, the Vic-20 becomes 


Wordcraft Commands. 
a.values — send ASCII values to printer 
b — beep on or off 

c — change storage device to cassette 


number optionai 

g.name — load file named “name” 
j,y or j,zn — justification yes or no 
Inn — set page length 


pages 
n — start a new document 


or underlined 


w,nn — set page width 
$ — examine disc directory 
$,end — end Wordcraft session 
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d,drivenumber — change storage device to disc drive 


e,keyword — encrypt output using keyword 
f,yname,pages — fill from file ‘‘name” using specified pages 


m,name,pages — merge from file ‘“‘name” using specified 


p,pages,type,copies — print copies of pages specified, bold 
r,yname — replace file ‘‘name” with current text 


$,name — save current text as file ‘‘name” 
v,drivenumber — validate disc, drive number optional 


“'nn,type — set physical page length and stationery type 


| more than just an electric typewriter, 


thanks to numerous commands for text 
entry, printing and mailing. On entering 
text it is possible to insert, delete and 
move blocks of text. You can insert 
“‘soft’’ hyphens, which will only be 
printed if Wordcraft has to split the word 
in which it appears across two lines. There 
is a search-and-replace facility, and it is 


possible to mark fill points which can be | 
used for automatically inserting things | 


like names and addresses or standard 
paragraphs into a skeleton document. In 
this way Wordcraft can provide a per- 
sonalised mailing facility. 

When it comes to printing, you can 


select normal and decimal tabs to line up | 


columns of figures. Copy can be either 
unjustified or justified, and it is also 
possible to specify non-printing text. 

A facility to reformat text before prin- 
ting allows you to see how the text will 
look before you commit yourself to 
paper. Text is printed one line at a time, 
and a red cursor moves down the text as 
each line is printed. You can obtain non- 
printing text simply by including 

CBM 
anywhere on the line which you do not 
want printed. 

Though none of these features is new or 
unique, they are worthy of mention in a 
word-processing program for a £170 
home computer. Some supposedly profes- 
sional products have fewer features. 

The usability of Wordcraft starts with 
the 32-page manual, which takes you 
through the setting-up procedure and pro- 
ducing your first simple document before 
it ventures into more elaborate facilities. 
Most of the control and command in- 
structions are simply the lower-case initial 
letter of what you want to do: w for 
width, b for beeper, m for merge, and so 
on. The controls, which are embedded 
within the document, only require the 
CBM key to be pressed before they are 
entered, and are similarly memorable: t 
for tab, s for search, and so on. This 


| feature makes Wordcraft very easy to 


learn to use. 


e — erase block 
m — move block 


s ~— search 


[ — start indent 
] — end indent 
4# — enter rule 


+ — skip 


Wordcraft Controls. 


n — cancel control 
p — move from one page to another 
rf — reproduce block 


t(F5) — normal tab 
z — exchange all strings found for new string specified 
{ — start highlighting 

| ) — end highlighting 


Software review = 


Both error checking and crash-proofing 
are good. Accidentally entering a stupid 
command usually produces a series of 
beeps to attract your attention and the 
message 

ERROR — CODE IGNORED 
The program does not dump you back 
into Basic, and your text is very well 
protected. 

Wordcraft uses the four special- 
function keys to provide eight of the most 
often used commands, though their use is 
optional. In all cases alphabetic com- 
mands can be used instead since Word- 
craft was originally written for Pets 
without function keys. On the review 
sample pressing Return failed to give a 
new line, as the manual says it should, 
which meant using the optional function 
key f7, which is a bit of a stretch from the 
keyboard. 


Conclusions 


@ Vic owners who do enough writing to 
justify spending £125, VAT included, on 
a word-processing program should be 


| satisfied with Wordcraft. 


@ Most of Wordcraft’s limitations result 
from those of the Vic-20 itself. The Vic’s 
characters, while large, are not attractive 
and not very legible. For example, it is 
easy to confuse the ‘‘c’? and ‘‘o’’ 
characters, and the lines are too close 
together. While an 80-character line is 
best for word processing and 40 
characters will do, 23 characters per line is 
too few, even with scrolling. 

@ Wordcraft does not offer spelling 
checking, maths, or concurrent printing 
which would enable you to continue 
entering text while something else is being 
printed. 

@ Wordcraft offers enough facilities to 
be suitable for use by a small business or a 
writer, as well as taking care of home 
word-processing requirements. This is a 
commendable achievement for a package 
running on a £170 micro. 

@ Wordcraft is available from Vic 
dealers, or from Audiogenic, PO Box 88, 
Reading, Berkshire. 


c — examine controls on a line 
d(F1) — delete word under cursor 


(full stop) (F6) — decimal tab 


Return (F7) — start new line 

Del (F2) — Delete line from cursor 
Inst (F3) — open up insert space 
Home (F8) — start new page 
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cee Take the weight - 
4 oN Of business admin 


K 


NOff your mind... 


| For Atari 800 small business computers, Silicon Chip 
Limited have developed the most comprehensive and economic 
software package. 
It’s called ‘Chipsoft’ and we have programmes for Stock 
Control, Sales Ledger, Purchase Ledger, Mail Shot and PAY.E. 
And at only £149.95 for each individual package, it 
| \\ represents a remarkable breakthrough in software technology. 
\ If you employ less than 100 personnel, carry less than 
\ 1 


000 stock lines and undertake 2600 sales and purchase 
transactions each month, ‘Chipsof? is for you. 

Chipsoft and the Atari 800 represent 
the most cost-effective small business 
computer package available in the U.K. today. 
And we'll put you in business, with the 
s complete package of software for an amazing 
§ &2040+VAT. 

Can you really afford to miss-out? 

Phone Iain Lawrie today on Slough 
(0753) 70639 and he’ll put you fully in 
the picture. 

Better still, for only £22.45* we'll sell 
you a fully explanatory video. 


*Refundable against your purchase of Chipsoft software. 


without 
blowing a hole 
\, In your pocket! 
y) 


, 
tf 


Z &, Silicon Chi 
tA, y 
Y &) Silicon Chip 
Silicon Chip Limited, 
302 High Street, Slough, Buckinghamshire. 
Computer Technology at down-to-earth prices. 
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| available to anyone, 


| which does 


COMPUTERS WERE, not long ago, things 
that only governments and multinational 
corporations could afford. Now they are 
with numerous 
machines costing less than £200. 
But which one should I buy? 
Naturally there is no clear answer. You 


| tend to get what you pay for but there are 


several main machines to consider. Bear 
in mind that hardware without software is 
almost useless — especially to a beginner. 
It is important to consider the conse- 
quences of buying one of the newer 
machines which lacks software support 
and for which peripherals may not be 
available. If possible include £100-worth 
of software in your system price. 


Sinclair Z2X-8 1 


The ZX-81 is the Ford Model T of the 
home computer world. Over half a 
million machines have been sold world- 
wide; how many end up as paper-weights 
in anybody’s guess. Although these 
micros can be bought new for a mere £50 


their second-hand price is even lower and | 


there are some real bargains to be had. 
The strength of the ZX-81 is its enor- 
mous popularity. It has ensured that a 
large amount of software is available and 
there is also a wide range of add-on hard- 
ware. Despite the limitations of the 
machine — they are many — a lot of very 
imaginative uses have been made of the 
ZX-81. The machine has only 1K of 


memory, but expansion to 16K is both | 
| long. 


cheap and easy. 

The computer is a masterpiece of 
technical achievement and a tribute to 
high-volume marketing, but is clumsy and 
difficult to use. Its keyboard is tactile, 
tacky would be a better word. Basic 
keywords are entered by single key 
strokes, a method not used elsewhere and 
not help you become 
keyboard-literate. The Basic language 
used is somewhat primitive. 


| and the 48K version sells at £169.95 — 


] 


If you are new to computing spending | 


£30 on a second-hand ZX-81 is the best 
possible low-cost introduction — it’s not 
so much to lose. A lot can be done to ex- 
pand the computer into a system but your 
money would be better spent buying a dif- 
ferent machine. 


Oric 
Named after the comuputer in the BBC 


| science-fiction series Blake’s Seven, the 


Orie is at the moment the only colour 
computer on the market for less than 
£100. It is doubtful that it will be available 
in any quantity before Christmas, but 


eventually it will be sold through both the | — 
| now commonplace high-street microcom- 


puter outlets and the more traditional 
mail-order channels. 

Although the Oric is aimed exclusively 
at games players and the non-expert user, 
it bewilderingly lacks a games port. It 


| comes from the same design-stable as the 
| Tangerine computers. 


The sound capabilities of the Oric are | 


80 


Micros 
under £200 


Thousands of microcomputers will be sold in the 
annual pre-Christmas shopping spree — and most will 


_cost under £200. Here is our opinionated guide to what 


is available. 


good: there are three channels plus white 
noise. Games players will be attracted by 
pre-programmed features like laser-zaps 
and explosions. Another interesting 
feature is the optional 6809 processor. 

A 16K Oric will cost you around £100, 


prices that might give Sinclair Research 
some headaches. _ 


Sinclair Spectrum 


At £125 for the 16K version and £175 | 
for the 48K machine the Sinclair Spec- 
trum represents possibly the best value in 
computing for less than £200. Unfor- 
tunately, so many other people agree with 
us that the waiting list is two or more 
months long. Also, some Spectrums from 
the first production run didn’t last very | 


What is it that makes the Spectrum so 
popular? First, it is to some extent com- 
patible with the ZX-81 although it is far | 
more powerful. The Basic is a better 
implementation of the language with a | 
number of extra commands to handle the | 
graphics: the only thing wrong with it is 
the enforced use of the Let command. Se- 
cond, its popularity can be attributed to a 
steamroller effect — a wide range of soft- 
ware has already been written for the 
machine, and therefore more people want 
to buy it. Third, it is a real computer and | 
when the Microdrives are launched it will | 
have real data processing power. There is 
even some very good serious software in 
the offing. 

The drawbacks of the Spectrum are the 
delivery time and the lack of a real 
keyboard, using the current one is a bit | 
like shaking a dead man’s hand. The| 
Spectrum is ideal for home use but really 
comes into its own as an educational 
machine, and will be even more so when! 
the Logo language becomes available. 


- Sanyo PHC-25 


The PHC-25 is the most sophisticated | 
of a range of three small computers 
recently introduced by Sanyo. The 
keyboard is a reasonable compromise bet- 
ween a real keyboard and the horrors of 
the Sinclair keyboards, in as much as it is 
qwerty-type and includes a space bar. 

Basic on the Sanyo reminds us of the | 


Colour Genie and the Dragon. Whereas 


| the Dragon allows four pages of video 


memory, the Sanyo allows two. The back 
of the machine holds sockets for TV, a 
video monitor, a Centronics-style printer, 
and a user port. An expansion unit is in 
the offing which will include a three- 
channel sound synthesiser and joystick 


At £149, the Sanyo comes with 16K of 
user RAM and 6K of video RAM. It will 
be sold in the high street and should be 
available in time for Christmas. However, 
it may be some time before a reasonable 
selection of software becomes available 
and this is a limiting factor. 


TI-99/4 
There are two types of machines in the 


under £200 range. New computers with 
interesting specifications were designed 


i 


| ports. The picture quality of the Sanyo is | 
| very good — in fact among the best we 
| have encountered. 


for this market and older machines have | 
had their prices slashed. The TI-99/4 falls | 


into the second category. It now actually 
costs £150 but there is a catch, to buy a 
TI-99/4 you need £200. You give this to 
the dealer who gives you a form which is 
sent off to Texas Instruments and a few 
days later a £50 cheque comes back. 

At its new price the Texas is attractive. 


It has a proper keyboard and a 16-bit pro- | 
cessor. The Texas Instruments name is a | 
well respected one, and this machine is | 


quite powerful. More to the point it can 
form the basis of a much larger system. 
There is a range of good software for the 
computer including Logo and Pascal, and 
speech synthesis is a standard option. 
However, there is not much independent 
software for the machine. 

Availability of the TI-99/4 should be 
good and now that the price is more 
realistic it should sell. 


Vic-20 


The Vic-20 is an ideal first computer if | 


you can afford it. Be warned about the ex- 
tra £30 or so that the cassette unit costs — 
the Vic-20 will only work with the official 
Commodore unit. The tapes that are 
available are on the whole very good but 
better still are the cartridges that slot into 


the back of the machine. Not only is there | 
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; some 


a range from Commodore but other sup- 
pliers as well. 

Joysticks, paddles, light-pens, disc 
drives and printers are all available now as 
are a large number of other add-ons. The 
machine is well made and has a proper 
keyboard making it just about usable for 
serious applications such as word or data 
processing. The version of Basic is com- 
patible with the well known Pet Basic and 
programs are interchangeable, 
| though of course the Vic offers only a 
limited number of characters per screen. 

_ The Vic only has 3.5K of user RAM in 
the basic model but this can be expanded 
via the user port. Unfortunately, such ex- 
pansion is not cheap. A cartridge can also 
be purchased with extended Basic com- 
mands to compensate for the limitations 

of Pet Basic. 
| The Vic is a very good machine though 
it is better for entertainment than 
anything else. The Space Invaders and 
Pacman cartridges are particularly good 


but of course they are not actually called | 


by those names. 

Buying a Vic should not pose any pro- 
blems; there are plenty of them about. Ex- 
pect to pay around £170 though if you 
shop around you might find one cheaper. 


Colour Genie EG-Z000 


The Colour Genie is a reasonable 
microcomputer not a remarkable one. It 
has more or less everything a micro in its 
range should have in more or less the right 
quantities. If this seems to damn it with 
faint praise, unfortunately there is no 
single feature on this machine which is 
outstanding and nothing which is par- 
ticularly bad, it’s just ordinary. In ap- 
pearance it is like the Vic-20, with a real 
keyboard and a row of function keys. Its 
software is reminiscent of Tandy Level II 
Basic, the language used by the earlier 
Genies. 

Its best feature is the Extended Colour 
Basic mentioned above. It has commands 
for just about everything including handl- 
ing the graphics and sound. Programmers 
will like this machine and its powerful 
editing facilities which include the Auto 
command and full trace facilities. The 
tape operation looks remarkably like that 
of the Tandy with the twin flickering stars 
in the corner. There are enough ports 
around the edge of the Genie for most 
purposes. 

The worst feature of the Colour Genie 
is the rather sad colour. Red is really 
orange and colour graphics tend to be 
dominated by autumnal colours. But as 
an alternative to a Dragon the Genie is 
fine. 


Dragon 32 


The Dragon 32 is the first computer to 
be manufactured by a toy company but 
that does not make it anything less than a 
real computer. It comes in a sturdy case 
which could have been smaller and a little 
sturdier but will do nicely for most pur- 
poses. It has a proper keyboard which is 
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| function which allows the user to set up 


| availability is good, meaning that pro- 


very tough and will take the kind of bat- 
tering expected of a typewriter, but it 
lacks lower-case letters which is 
ridiculous in 1982. 

The Dragon is faster than most of the 
other micros in this under £200 range. 
There are a number of useful commands 
to make full use of the high-resolution 
colour graphics; one special feature is that 
the video memory can be paged, that is, 
screens of information can be set up in 
memory and then rapidly switched allow- 
ing a form of animation not possible on 
many cheap machines. The colour is not 
particularly good in itself and only four 
colours can appear on the screen at any 
one time. The picture quality is excellent 
and the graphics command set make up 
for this. We especially liked the Draw 


strings of drawing commands, and the 
facility for copying areas of the screen in- 
to arrays in the memory and out again. 
Sound on the Dragon is not as good as on 
a number of other micros, but once again 


the instructions for handling what sound | 


there is are very good. 

The Dragon is a good machine for the 
absolute beginner, but the manual is both 
difficult to use and patronising in tone, 
hopefully you’ll never need to find 
anything. It is much easier to use the crib 
sheet of instructions which someone had 
thoughtfully included. 

The Dragon is being sold in a large 
number of high street stores and | 


viding you have the cash, you can start 
programming immediately. If programm- 
ing is not for you there is some software 
already available for the machine, plus 
the added bonus of being able to use at 
least some of the cartridges intended for 
the very similar Tandy Colour computer. 


Atari 400 


Though it was launched as far back as 
1979 the Atari 400 remains the most | 
sophisticated of the micros in this 
category. It has by far the best graphics 
capabilities thanks to the custom-designed 
chips which supplement the 6502. It can 
display up to 128 colours including 
shades, at once and the sound facilities 
are also excellent. But it is also the most 
expensive as the ‘‘under £200’’ price tag 
does not include the plug-in Basic 
language ROM and manuals, or the 
dedicated cassette recorder. These add 
almost £100 to the price. 

The standard model comes with 16K of 
RAM, and the expansion to 32K means 
taking the machine back to the shop. You 
need the upgraded version for use with the 
Atari 810 disc drive and some of the extra 
languages such as Microsoft Basic on 
disc. 

The keyboard is of the membrane type 
not moving keys but it is very high quali- 
ty. It is eminently suitable for home use, 
especially by young children, though not | 


for touch typing. 
Atari is best known for arcade games | 


and for the popular video games system. 
Many of the same games are available in 
plug-in ROM versions, and some games 
— Centipede and Missile Command — 
are as good as the arcade versions. There 
are also many excellent user-written pro- 
grams distributed through the APX, Atari 
Program Exchange scheme. 

In America the Atari is a best seller and 
this has lead to a huge amount of indepen- 
dent software appearing. Unfortunately 
most of this is rather expensive by the 
time it reaches the U.K. 

There is some excellent educational 
software too, but it may be too American 
for most British tastes. Interesting excep- 
tions are the language courses such as 
Conversational French which have been 
produced in conjunction with Thorn EMI 
and Longman in the U.K. These use the 
ability of the Atari 410 cassette recorder 
to record not only programs but also to 
output a voice track — under computer 
control — through the TV loudspeaker. 

The Atari 400 has many advantages in 
being well made, well established and well 
supported, but you have tobe willing to 
pay the price. 


Users’ groups 


ICPUG/Independent Commodore 
Product User Group, 

Mick Ryan, 

164 Chesterfield Drive, 
Riverhead, 

Sevenoaks, 

Kent TN13 2EH. 


National ZX User Group, 
17 Avenue Mansions, 
Finchley Road, 

London NW3 7AX. 


Oric Owner Magazine, 
Tangerine Computer Systems, 
Cambridge Science Park, 
Cambridge CB4 4BH. 


TI Home, 

157 Bishopford Road, 
Morden, 

Surrey. 


In the chart on the next page we have 
tried to restrict entries to facilities 
available from Basic. For example, the 
Atari 400 can display 128 colours at 
once via machine code, but a 
maximum of 16 using the Setcolor 
command from Basic. With 
accessories and add-ons, only those 
available from the manufacturer are 
included. Athough some firms do not 
supply a printer or joysticks, these 
may be available from an independent 
maker. While few manufacturers make 
a disc drive, some are still working on 
this. It is up to you to make sure that 
the micro you choose will do all you 
want, hopefully this table will help. 
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Buyers’ Guid 


MAIN PROCESSOR 


RANDOM ACCESS MEMORY 


standard RAM 
bytes free to Basic 
maximum RAM 


KEYBOARD 


type 

number of keys 
auto repeat 
function keys 


SCREEN DISPLAY 


text display 

maximum graphics 
resolution 

number of characters 

user definable? 

maximum number of 
colours on screen at once 


SOUND FACILITIES 


keyboard sounder 
sound generator: 
number of voices 


INPUTIOUTPUT PORTS 


ROM cartridge slot 
games ports 

RAM expansion slot 
other 


LANGUAGES SUPPORTED 


Basic 

Extended Basic 
Assembler 
Forth 

Pascal 

Lisp 

Pilot 

Logo 

other 
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Sinclair ZX-81 Oric 1 

Z-80A 6502A 

1K 16K 

700 

16K 64K 

touch moving key 

40 Sy, 

no yes 

no no 

24x 32 40 x 28 

64 x 44 240 x 200 plus 4 lines 
text 

128 128 

no 80 

monochrome 8 

no yes, 3 tones 

no 3 voices plus noise 
channel 

no 

no no 

yes 

none 2 parallel 1 Modem 

in ROM in ROM 

tape = 

tape tape or disc 


ACCESSORIES AVAILABLE FROM MANUFACTURER 


paddles/joysticks 

numberic keypadi/light-pen 
dedicated cassette recorder 
disc drive(s) 

printer(s) 


SPECIFICATION AS SUPPLIED 
documentation 


software included 
dimensions (mm) 
weight 


country of manufacture 
distribution/avaitability 


PRICES, INCLUDING VAT 


no/no 

no/no 

not required 
no 

32-column ZX 


manual, programming 
manual 
no 


168 x 172 x 40 
345g. 

U.K. 
immediate 


£49.95 


Sinclair Spectrum 


Z-80A 


16K 
9K 
48K 


moving key 
40 

yes 

no 


32 x 24 
256 x 192 


132 
21 
8 


yes 
no 


no 
no 
no 
user port 


under development 


not required 
no 
no 


manual 

not known 
280 x 180 x 55 
about 1kg. 


U.K. 
not known 


£99.95, 16K; £169, 48K 


no/no 

no/no 

not required 
no 

32-column ZX 


manual, programming 
manual 

cassettes: 14 pro- 
grams + Forth 

233 x 144 x 30 

568g. 

U.K. 

mail order 


£125, 16K; £175, 48K 
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Sanyo PHC-25 


Z-80A 


moving key 
65 


4 


32 x 16 
256 x 192 


no 
no 
not known 
Centronics parallel 
user port 


in ROM 


nolyes 

no/no 

yes but standard 
no 

not known 


manual 

no 

305 x 163 x 53.5 
1.1kg. 


Japan 
not known 


£149 


TI-99/4A 


TMS-9900 


16K 
14.5K 
52K 


typewriter 
48 

yes 

al 


32 x 24 
256 x 192 


94 
128 
16 


yes 


yes 

one 

yes 

speech synthesis 
optional 


in ROM 

plug-in ROM 
plug-in ROM 
plug-in ROM 
plug-in ROM 


nolyes 
no/no 
no 

yes 


40-column or 80-column 


manual 

no 

259 x 381 x 71 
2.3kq. 


Italy 
immediate 


£150 


Buyers’ Guide™" 


Vic-20 Colour Genie EG-2000 Dragon 32 Atari 400 
6502 Z-80A 6809E 6502 
3.5K 16K 32K 16K 
3,583 14K 13,326 
25.5K 32K 64K 32K 
typewrlter typewriter typewriter touch 
66 63 53 57 
yes yes no yes 
4 4 no 3 plus reset 
22 x 23 40 x 25 32 x 16 40 x 24 
168 x 176 160 x 96 256 x 192 320 x 192 
259 256 95 128 
128 128 yes | 
10 9 9 16 | 
no no no yes 
3 3 1 4 
yes yes yes yes 
yes 2 2 4 
yes no _ no no 
serial port; 8-bit 2 parallel, 1 light-pen Centronics no 
user port 
in ROM o _ plug-in ROM 
disc in ROM in ROM disc, 32K minimum | 
no tape (6K) _ plug-in ROM, 16K minimum 
plug-in ROM — : _ disc, 32K minimum 
— _ — plug-in ROM 16K min 
= po = macro assembler 
disc, 32K minimum 
yes/yes nolyes no/no yes/yes 
nolyes no/no no/no yes/no 
yes no yes but standard yes 
yes, 170K no yes yes, 88K 
80-column no no 40-column 
user Manual, introductory, Basic and manual reference manual, | 
reference guide technical manuals training manual 
no demonstration tape no no 
405 x 73 x 207 440 x 280 x 90 320 x 390 x 90 343 x 292 x 115 
1.5kg. 4kg. 2.1kg. 2.6kg. 
West Germany Hong Kong U.K. U.S. 
immediate immediate immediate immediate 
£169.99 £199 £199 £199.95 
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B4 


A bigger range than the 


ACORNSSFT 


The Acorn Atom From £118 plus VAT. 


Personal Computing — Instructional 
and Fun 

To get the best out of personal 
computing you need two things 
hardware that is powerful and reliable 
— software that uses the hardware to 
the full. The Atom range is just that 
The Atom -—tried and tested 

The Atom was designed to last— 
inside and out. Outside a rugged, high 
impact case with a proper keyboard. 
Tested to withstand children as well as 
adults. Inside a powerful operating 
system that will never be bettered. 
It is available in several versions so you 
can choose what you want. And there 
is an enormous range of additional 
boards that fit inside the casing — start 
where you like—add more power, 
more versatility when you need it. 


Himalayas 


ACORNSOFT 


ead 


4 1... 
| 


“+a PACK 2 


= 


1 


— 


S@gegaegeeseqgagas &@ eM, 
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The Accessories — something for 
everyone 

Diskpacks, printers, monitors, 
plug-in ROM's, manuals, other 
languages, arcade-type games, 
business and household software. 
Whatever you want to do-teach your 
children, run your business— you can't 
do better than choose the Atom range. 
Available Nationwide 

Not just mail order, the Atom 
range can be bought through a national 
dealer network—they will help and 
advise you. And in the unlikely event of 
breakdown they will be there. Like our 

equipment Acorn Computers are 
4 here to last 


WACORN fitvourntosd Chery 
COMPUTER 


Hinton, Cambridge CB1 4jN 
Tel: (0223) 245200 


= F 


ay 


FREE Catalogue | 
For full details of the | === 
complete range and ie 

a list of dealers just 
fill in the coupon 
or write to us. 


To: Acorn Computers Ltd, 
Fulbourn Road, Cherry Hinton, 
Cambridge CB! 4JN Tel: (0223) 245200, 


| Please rush me a complete list of the 
Atom range 


Name 


Address 


| 
| 

| 

| 

| | 
| 
| | 
| 

el 


Postcode 


® Circle No. 155 


Ian Copestake reveals 


their appetite for memory under control, 
but the BBC Micro shows no such 
restraint. Its normal method of storing 
programs and variables can occupy large 
quantities of RAM with very little to show 
for it. Yet careful programming, based on 
an understanding of the way the micro 
uses memory, can help thwart these 
wasteful habits. 

The address of the first program byte is 
| given by page. Its value can be changed by 
the user, but is normally &0E00. Each 


program line consists of four bytes, 
followed by the text of the line. The four 
bytes are: 

&0D 


High byte of line number 

Low byte of line number 

Length of line 

| The length of the line includes these four 
bytes. 

The last program line is followed by 
&0D, &FF, and these two bytes are pre- 
sent even when there is no program. Thus 
the value of the variable Top, which 
points to the byte after the &FF, is always 
at least two more than the value of Page. 
Lomem, which is normally the same as 
Top, marks the first byte of the variables 
store. Locations &0002,03 give the low 
and high bytes of the address, which I will 
call Vartop, of the next free byte in the 
store. 

The variables can be divided into three 
| categories: 

@ Simple variables 

@ Arrays 

@ Functions and procedures 

| Figure | shows, in a modular fashion, the 


module shows how many bytes it 
occupies. 

The two locations of the NE or Next 
| module give the low and high bytes of the 
address of either the next variable whose 
| name begins with the same character, or 
the next function or procedure whatever 
tis name begins with. The high byte is 
reset to zero if there is no such next 
variable. 

The NA or name module of zero or 
more bytes is made up of the ASCII code 
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structure of each category when stored in | 
the memory. The number under the | 


| 


strings economically 


PROGRAMMERS QUICKLY LEARN to keep | for: 


the first letter of the name, only if itis a 
function or a procedure, plus 

the rest of the name, if any, plus 

% if itis an integer numeric variable, plus 

$ if It is a string variable, plus 

( if it is an array. 

Thus the first letter of the name of a 
simple variable or array is not stored here. 
A real floating-point variable called A will 
have no NA module at all. 

The one-byte 00 or Zero module simply 
contains the value zero. 

The VA or Value module is four or five 
bytes long. There are three possible forms 
of this module, as shown in figure 2. In 
the Real Numeric form the exponent byte 
is followed by four mantissa bytes. Bit 7 
of the first mantissa byte gives the sign of 
the number. The Integer Numeric form is 


four bytes long, the first being the least | 


significant. In the String form TE gives 
the low and high bytes of the address 
where the text of the string is stored. 
When a simple string variable is first 
created, the text will follow the VA 
module though it may not stay there for 
long. RE is the number of bytes reserved 
for the text of the string. LE is the current 
length of that text, and may be less than 
RE. 

In an array, the form of the VA module 
depends on the form of the array. If the 
array has 50 elements, 50 VA modules will 
be stored right from the start though no 


actual text space is reserved for a string | 


array by the Dim statement. All the REs 
and LEs start at zero. The element 
numbers of the VA modules in an array 
run in the order (0,0) (0,!) ... (1,0), and so 
on. 
The single-byte HE or Header module 
indicates the number of bytes in an array 
header, measured from HE itself to DL, 
inclusive. Looked at another way, the 


| value of HE is one more than twice the 
| number of dimensions in the array. Since 


HE is a single byte, you can declare an 
array with up to !27 dimensions if you are 
feeling really keen. 

There is a pair of bytes for each 
dimension in the array: modules DO to DL 
correspond to the zeroth dimension. Each 
pair gives the number of elements in the 


Program storage === 


how the BBC Micro can be persuaded to store arrays and 


Real numeric 


Integer numeric 


Mos) 


BBC memory secrets 


corresponding dimension, the first byte of 
the pair being the less significant. For 
example, after 

DIM AS$(1,1): 
DO will be &02, &00; D1 will be &02, &00; 
HE will be &05. 

These two locations of the PR Program 
module contain the low and high bytes of 
the address, within the program itself, 
where the function or procedure is 
defined. They point to the program byte 
immediately following the name of the 
function or procedure. 

The PR bytes are followed by the 
formal parameters, if there are any, and if 
their names have not been used earlier in 
the program — in which case they would 
already exist in the variables store. These 
in turn are followed by any local or other 
variables created within the function or 
procedure. Each of these parameters or 
variables is stored with the usual four 
modules for a simple variable: NE NA 00 
VA. As far as the variables store is 
concerned, the statement 

LOCAL A 
has the same effect as 

LET A= 0 
Variables within a function or procedure 
are not transferred to the store until the 
function or procedure is actually called. 

Data is transferred to the store when it 
is Read. From our point of view the 
program 


10 DATA yes 
20 READ Y$ 
is, when run, the same as 
10 Y$ = “Yes” 


The BBC Micro has a_ voracious 
appetite for RAM when storing the text of 
a string. Run this program: 

10 LET A$=“GLUTTONY’ 
20 LET AS=A$ + A$ 

30 PRINT LEN A$ 

40 GOTO 20 


| The program stops when the length of A$ 


has doubled up to 128, because the 
maximum length for a string is 255. At 
this point the computer has now 
consumed no less than 272 bytes of 
variables storage space. You can check 
this by looking at Top and Vartop, and 
substracting one from the other. 
(continued on page 87) 
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Wise men follow « 
the star. 


The | 


As wise men do; more and more users are 
choosing microcomputer hardware by North 
Star The North Star reputation is based on the 
quality, performance, reliability and cost- effec- 
tiveness of their products. 


HORIZON 

The Horizon is a 64K RAM, dual 5.25” floppy 
disk drive, 4MHz Z80A based microcomputer. 
Designed to fit a wide range of business, 
educational, scientific and industrial applica- 
tions. There are now over 100,000 Horizons in 
operation throughout the world in offices, 
schools, universities, laboratories and industrial 
plants. 

For those who need to handle, store and 
retrieve larger amounts of data, the Horizon is 
available with a variety of integral Rodime 
mini-winchester hard disk drives. Available as 3, 
6, 9, 10, 12, or 21Mb versions (formatted 
Capacities), the Rodime series of 5.25” hard disk 
drives represent the best in Winchester drive 
technology. 

The Horizon’s versatility enables it to adapt to 
an almost unlimited number of uses, and with 
the addition of a hard disk the Horizons 
Capabilities can be expanded to meet your 
growing system requirements. 


ADVANTAGE 

The Advantage is a compact 64K RAM 4MHz 
Z80A based integrated graphics computer. 
Suitable for business and educational use the 
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Advantage can instantly convert data into 
precise graphs, line charts, bar charts, pie charts 
or 3-Dimensional images. 

The Advantage uses a second 8035 processor 
to service keyboard and disk I/O, and the 12” 
display screen operating in both Character 
and/or Bit-Mapped graphics mode uses a 
further 20K of memory. By adding a printer hard 
copy may be obtained, ideal for illustrating 
statistical data at board meetings and lectures 
For extra computing power the Advantage is 
available with an integral hard disk drive. 

Complete with sample business graphics, 
self-diagnostic and graphics demo software the 
Advantage is backed up by North Stars 
G-BASIC/G-DOS and Graphics CP/M, each of 
which support both graphics and character 
mode. 

Two new developments for the Advantage 
are an 8/16 Upgrade, which adds the 8088 16 bit 
CPUS processing power with an additional 64K 
RAM. And NorthNet, a low-cost local network 
By adding the appropriate cards up to sixty-four 
8 or 16 bit Advantages may be utilised as 
interconnecting workstations or servers allowing 
transfer of both 8 and 16 bit files. 


STARLINK 

Starlink is a multi-user CP/M_ timesharing 
executive that logically integrates the North Star 
Horizon with a range of hard disks. Designed 
and developed at Interam, Starlink can cater for 
small business and educational applications 


sy es 


0% 
0k 
So 


and in addition provide a powerful and yet 
reasonably economical solution to office auto- 
mation. 

Under Starlink large amounts of data that are 
stored on hard disk can be accessed by one or 
more users in a time sharing or multi-processing 
environment. 

Advantages can be used under Starlink as 
interactive workstations whilst retaining the 
functions of an independent computer. 


As & major distributor of North Star products 
Interam are able to offer super price incentives 
to both trade and retail customers. Be wise and 
ring now. Be wise and follow the star, the North 
Star. 


Complete the coupon for further details 


= a - 
pg = 
—; 
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oe Microcomputer er Swocialists Pl 
46 Balham High Road London SW12 9AQ Tel: 01-675 5325/6/7 
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\'‘m wise please send me details of North Star products 

| and Starlink | 
Name . Position 

I Company - 


| Address | 
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(continued from page 85) 
To see how it does this, type Clear, then 
AG=e VES 
as direct commands. You have now used 
11 bytes: two for NE, one for the $ in NA, 
one for 00, two for TE, one each for RE 
and LE, and three for the text itself. If 
you now type 
A$ = “NO” 
the text will be overwritten to produce 
*“NOS’’. The value of LE is changed from 
3 to 2, so that the computer ignores the 
final S. Nothing else changes. 

Now type 

A$ = PERHAPS” 

It will not fit into the three bytes reserved 
by RE; so the value of RE is altered to 7, 
and the value of LE also changes to 7. But 
the computer is not clever enough to use 
the space occupied by ‘‘NOS’’ even 
though A$ is the only variable in the 
store. It has to start again at the next free 
byte, given by Vartop: the address of the 
text, as stored in TE, is therefore 
increased by 3. 

Your seven-character string now uses 
18 bytes of memory, of which three are 
permanently dead. If you had started with 

AS = “YES[4SPC]” 


you would now be using only 15 bytes to 
store ‘‘PERHAPS’”’. 

But this is not the whole story. Suppose 
you carry out 


CLEAR 
A$ = “YES” 
A$ = “UNLIKELY” 


How many bytes are you using now, for 
an eight-character string? Not 16, not 
even 19 — but 27. Two for NE, one for 
NA, one for 00, two for TE, two for RE 
and LE, three for the dead ‘‘YES’’, eight 
for “UNLIKELY” and — if you can 
believe it — eight spare ones which the 
machine has thoughtfully set aside in view 
of your inept programming. So while the 
value of LE is 8, that of RE has now risen 
to 16. 

Every time you try to assign eight or 
more bytes of text to a string variable 
whose RE is insufficient, you get eight 
bytes more than you asked for. The effect 
is cumulative, and operates right from the 
start; so that 


CLEAR 

A$ = “1234567” 

reserves seven bytes of text space, but 
CLEAR 


Operating-system ROM = 


Operating system ROM 


RAM used for 


High-resolution graphics 


Basic stack 


$ 


Dynamic variable storage 


User's basic program area 


Reserved for operating 
system use 
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} 


A$ = “124345678” 
reserves 16 bytes. 

The moral is: when you first assign a 
string, give it the maximum length it is 
ever likely to need. 

Careless typing costs bytes, too. If you 
type A$=1 when you mean A% =1, you 
will set up a string variable called A$. The 
command 

DIM A(6000) 
will produce the error message ‘‘Dim 
space’’, because it is too big. But the NE, 
NA, and 00 modules will have been set 
up, so if you follow on with 
DIM A(1) 

you will get a ‘‘Bad Dim’’ message, 
because you are not allowed to 
redimension an existing array. 

The operating system needs to know 
where it has stored each variable, and 
keeps a catalogue in page &04 of the 
memory for this purpose. Locations 
&0482,83 point to the first variable whose 
name begins with A; &0484,85 indicate 
the first whose name starts with B; 
&04C2,C3 point to the first whose name 
begins with ‘‘a’’ and so on. Locations 
&04F6,F7 point to the first function and 

(continued on page 91) 


Various buffers 


Co 


COMMODORE 700 SERIES 


THE BUSINESS 
COMPUTER 


| 80-column display; 128K 

or 256K user RAM expandable 

| to 896K, tilt and swivel screen. 

8088 or Z80 second processor 

capability giving option of 
other operating systems such 
as CP/M? Built-in DMA 
disk-drives available. 
IEEE-488 and RS232C 
interface capabilities. 
FROM 


£995 


EX VAT 
} Registered Trademark of Digital 
Research Inc. 


COMMODORE 500 SERIES 


THE SCIENTIFIC/ 
PROFESSIONAL COMPUTER 
40-column 16-colour display to 

monitor or TV. 128K user 
RAM expandable to 896K.. 
High-resolution graphics and 
3-dimensional effect capability. 
Sound synthesis. 
Second processor option. 
Prestel facility available. 
| 8-bit parallel port to 
interface scientific equipment. 
FROM 


£695 


EX VAT 


\ 
i 
t 
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Cc commodore 


WEST COUNTRY 


Avon Business Computers Ltd, 
{Formerly Calculator Service 
and Sales (Bristol} Ltd) 

192 Wells Road, Bristol, Avon BS4 2AX 
Bristol (0272) 779452/3 
Currys Micro Systems Ltd, 
2 Channons Hill, Fishpond, 
Bristol, Avon BS16 2EA 

{0272) 650501 

Radan Computational Ltd, 
19 Belmont, Lansdown Road, 
Bath, Avon BAL 5DZ 

Bath (0225) 318483 

A.C. Systems, 

6 Cathedral Lane, Truro, 
Cornwall TR] 20S 

Truro (0872) 79727 

J. M. Computer Services Ltd, 
14-15 Lemon Street, Truro, 
Cornwall TRI 2LS 

Truro (0872) 71626/70071 
A.C. Systems, 

53 Magdalen Road, Exeter, 
Devon EX2 4TA 

Exeter (0392) 211718 

A.C. Systems, 

75 Mutley Plain, Plymouth, 
Devon PL4 7DS 

Plymouth (0752) 260861 
J.A.D. integrated Services 
Plymouth Ltd, 

2) Market Avenue, City Centre, 
Plymouth, Devon PLI 1PG 
Plymouth (0752) 662616 
Devon Computers, 

The White House, 39 Totnes Road, 
Paignton, Devon 

{0803} 526303 

South Coast Business 
Machines Ltd, 

South Coast House, Wimborne Road, 
Ferndown, Bournemouth, 
Dorset BH22 9NG 

(0202) 893040 

Computer Shack Ltd, 

14 Pittville Street, Cheltenham, 
Glos. GL52 2L) 

Cheltenham (0242) 584343 
Milequip Ltd, 

7a Hare Lane, Gloucester GL. 2BA 
Glos. (0452) 411010 

Somerset Business 
Computers, 

25 East Reach, 

Taunton, Somerset 

(0823) 52149 
Computacenter Ltd, 

Theatre Square, 

Swindon Wiltshire SN] 1QN 
Swindon (0793) 612341/2 
Whymark Computer Centre, 
20 Milford Street, Salisbury, 
Wilts. ST1 2AP 

(0722) 331269/26688 


SOUTH AND SOUTH EAST 


COMMODORE 64 


THE PERSONAL 
COMPUTER 
40-column 16-colour display to 
monitor or TV. 64K RAM. 
| High-resolution graphics and 
3-dimensional effect capability;| 
music synthesiser. 
Z80 additional processor 
option. 
FROM 


£299 


EX VAT 


Currys Micro Systems Ltd, 

(inside Currys) Units 91/93, 

Arndale Centre, Luton, Beds LU] 1TB 
0582 425079 

HB Computers Ltd, 

40-50 Collingdon Street, Luton, Beds. 
(0582) 454466 

MMS Ltd, 

Ketwell House, 75-79 Tavistock Street, 
Bedford, Bedfordshire MK40 2RR 
Bedford (0234) 40601 

Adda Computers Ltd, 

275 Oxford Road, Reading, 

Berks. RG1 7PY 

Reading (0734) 585928 

Adda Computers Ltd, 

120 High Street, Siough, Berks. SLI 1JQ 
Slough (0753) 72470/77514 
Aiphascan Ltd, 

22 Hambridge Road, Newbury, Berks. 
Newbury (0635) 30880 

C.S.E. (Computers), 

12 Wokingham Road, Reading, 

Berks. RG61JG 

Reading (0734) 61492 

Kingsley Computers Ltd, 

132 Desborough Road, 

High Wycombe, Bucks. HPI1 2PU 
(0494) 449749 

Amplicon Micro Systems Ltd, 
Richmond Road, Brighton, 

East Sussex BN2 3RL 

Brighton (0273) 608331 

South East Computers, 

15 Castle Street, Hastings, 

East Sussex TN34 3DY 

Hastings (0424) 426844 
Alphanumerica Computer 
Systems Ltd, 

Mixgate House, 38 Hamlet Court Road, 
Westcliff-on-Sea, Essex SSO 7NS 
(0702) 43304 

Apollo Reprographics, 

Unit 15A, West Station Industrial Estate, 
Spital Road, Maldon, Essex CM9 6TW 
Maldon (0621) 56933 

Computer Sales & Software 
Centre Ltd, 

190-192 Cranbrook Road, 

llford, Essex IG] 4LU 01-554 3344 
Dataview Ltd, 

Portreeves House, East Bay, 
Colchester, Essex CO] 2XB 
Colchester (0206) 865835 

DDM Direct Data Marketing Ltd, 
22 Warley Hill, Brentwood, 

Essex CM14 5HA Brentwood (0277) 
229379/230480/ 214168 

Stuart R. Dean Ltd, 

373 Southchurch Road, 
Southend-on-Sea SS1 2PY 

(0702) 62707 
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; CHANNEL ISLANDS 
Business Electronics, 2 ——— | Rockiiff Micro Computers, ac 
| Rownhams House, Rownhams, Adda Computers Ltd, | BER Limited, 2 Rumford Street, Liverpool, Channel Data Processing 
| Southampton, Hants, SOl 8AH Mercury House, Hanger Green, ; li Grosvenor House, Merseyside L2 8SZ acto } Ltd, 
Southampton (0703) 738248 Ealing, London W5 3BA Grosvenor Road, Coventry CV] 3FF | 051-521 5830 , 08 Halkett Place, St. Helier, 
Currys Micro Systems Ltd, 01-997 6666 Coventry (0203) 20246 Stack Computer Services Ltd, | Jersey, Channel Islands | 
(inside Currys) Capital Computer Systems Ltd, Camden Computer Systems Ltd, 290-298 Derby Road, Bootle, ; Jersey (0534) 24333 | 
10/11 eee Southampton, Hants. 32 Windmill Street 462 Coventry Road, Small Heath, Liverpool, Merseyside L20 8LN = SCOTLAND ; 
| (0703) 291 London WIP 1HH Birmingham B10 OUG 051-933 5511 = ; ae 
Microchi ae 01-636 3863 021-771 3636 RPL Microsystems, Ayrshire Office Services Ltd, 
46-48 St. Georges Street, Winchester, Database, CBS Consultants -Computer’ Goldie House, Upper Church Street; 22 Douglas Street, Kilmarnock, 
Hants. S023 8BE 30 Wigmore Street, Business Systems, Douglas, Isle of Man Strathclyde KAL IRB 
(0962) 68085 London W1 | 75 Watery Lane, Douglas (0624) 4247/8 Kilmarnock (0563) 24255 
THe lara, hite’Souttamntan (ieee oe | eal NORTH EAST Glasgow Rood. Dumfries Bee ONY 
. James Road, Shirley, Southampton -— i 
(0703) 774023 ‘ : GREATER LONDON/MIDDLESEX | Computer Services Midlands Ltd, | Intex Datalog Ltd, (0387) 69151/2 
| Alpha Business Systems, Advanced Digital Office Refuge Assurance House, | Eaglescliffe industrial Estate, Gate Microsystems Ltd, | 
Electron House, Church Street Systems Ltd, Sutton New Road, Erdington, Eaglescliffe, Stockton-on-Tees, The Nethergate Centre, i 
| Industrial Estate, Ware, Herts.SG129ES | College House, Birmingham B23 6QX Cleveland TSi6 OPN 35 Yeaman Shore, Dundee, 
Ware (0920) 68926/7 King Edward's Road, Ruislip, 021-382 4171 (0642) 781193 ; Tayside DD] 4BU 
Brent Computer Systems, Middlesex HA4 7AE | Currys Micro Systems Ltd, Microprocesor Services, Dundee (0382) 28194 
33 Church ae Rickmansworth (08956) 72661 | {inside Currys), 77a Beverley Road, Hull, Gate Microsystems Ltd, 
Herts, WD3 1D Cream Computer Shop, /11 Martineau Way, North Humberside HU3 1XR Abbey House, 10 Bothwell Street, 
{09237) *F 306/ 70329/ 76102 380 Station Road, Harrow, Union Street, Birmingham, (0482) 23146 Glasgow G2 6NU 
Vance Business Systems Ltd, Middlesex HAl 2DE West Midlands Microware Computers Ltd, 041-221 9372 
Salter House, 109 High Street, 01-863 0833 021 233 1105 Priory House, Holdene Micro Systems Ltd, 
Hemel Hempstead, Herts. HP1 3AH Da Vinci Computers Ltd, Ibek Systems Ltd, 1133 Hessle High Road, Hull, 48 Great King Street, 
Hemel Hemp. (0442) 40722 65 High Street, Edgware, | 437 Stony Stanton Road, North Humberside HU4 6SB Edinburgh EH5 6QY 
Photo Acoustics Ltd, Middlesex HA8 7DD Coventry, West Midlands CV6 5EA (0482) 562107 031-557 4060 
255a St. Albans Road, 01-952 0526 (0203) 661162 { Currie & Maughan, MacMicro Ltd, 
{entrance in Judge Street), L & J Computers, Micro Associates, | 204-206 Durham Road, Gateshead, Beaufort House, Shore Street, 
Watford, Herts WD2 5BQ 192 Honeypot Lane, Queensbury, 47] Lichfield Road, Aston, | Tyne & Wear NE8 4JR Beauly, Inverness IV4 7BX 
| Watford (0923) 40698 Stanmore, Middlesex HA7 IEE Birmingham B6 7SP | Gateshead (0632) 774540 (0463) 782774 
South East Computers, 01-204 7525 021-328 4574 Key Computer Services Ltd, Microcom, 
31 Watling Street, Canterbury, Wego Computers Ltd, Micro Business Centre, 28 Osborne Road, 89 West Campbell Street, 
Kent CT1 2UD 3 Wadsworth Road, Perivale, | Lewis House, Linthouse Lane, Newcastle-upon-Tyne NE2 2AJ Glasgow G2 6SE 
(0227) 59917 Greenford, Middlesex UB6 7JP Wednesfield. Wolverhampton, Newcastle (0632) 815157 041.204 0812/3 
South East Computers, 01-998 9011 West Midlands | Newcastle Computer Services, Robox Office Equipment Ltd, 
29 High Street, Maidstone, EAST ANGLIA Wolverhampton (0902) 725687 | 906-908 Shields Road, Walkergate, Unit 14, Anderston Shopping Centre, 
Kent ME14 LS Microtrading Ltd, Newcastle-upon: Tyne NE6 4QP Argyle Street, Glasgow G2 7PH 
(0622) 681263 Arden Data Processing, 641 Bromford Lane, Ward End, | (0632) 761168/9 041-221 8413/4-5401/2 
The Computer Room, 166 Park Road, Peterborough, Birmingham B8 2EP Ackroyd Typewriters Co. Ltd, NORTHERN IRELAND 
| 87 High are Tonbridge, Cambs, PE] 2UF 021-784 0077 Atamco House, 57-59 Leeds Road, Pe a) 
Kent TN9 Peterborough (0733) 47767 Taylor-Wilson Systems Ltd, Bradford BD] 5AF Northern ireland Computer 
Tonbridge 732) 355962 Consyst Computer Services, Oakfield House, / Bradford (0274) 731835 Centre, 
Alphascan Ltd, 1 Maris Lane, Trumpington, | Station Road, Dorridge, Solihull, Computer Centre (Sheffield) Ltd, 4 High Street, Holywood, 
Little Bourton House, Cambs. (0223) 841997 | West Midlands B93 8HQ 227 London Road, Sheffield S 4NF County Down, 
Southam Road, Sumlock Bondain |. Knowle (056 45} 6192 (0742) 53519/588731 Northern Ireland BT18 9AZ 
Banbury, Oxon. OX16 7SR East Anglia) Ltd, Walters Computer Systems Ltd, , Deans Computer Services Ltd, (02317) 6548 
Cropredy (029575) 606/8202 2 Prince of ee Road, Norwich, 57 High Street, Stourbridge, | Unit 1, Sheepscar House, WALES | 
Currys Micro Systems Ltd., Norfolk NR11LG West Midlands DY8 IDE Sheepscar Street South, 
(inside Bridgers), Norwich (0603) 26259/614302 Stourbridge (03843) 70811 Leeds LS7 1AD (0532) 452966 Computer Supplies (Swansea), 
31/35 Blagdon Road, 82 Gower Road, Sketty, 
osag 20g cena 
Datalect Computers Ltd, North Wales Computer 
el = Toe 
roydon, Surre use, 
01-680 3581 16 Penrhyn Road, Colwyn Bay 
33 Pa tigat Rose) Wok r Holbrook B s Ltd Roster Campute Ae 
f ortugal Road, Woking, olbrook Business Systems Ltd, eeves Computers Lt 
Surrey GU21 SJE | SUTAUAR UE PORTED Moss House, High Street, 24 Spilman Street, Carmarthen, | 
Woking (04862) 25995 Davidson-Richards Ltd, Automated Business Mosborough, Dyfed SA31 1LQ 
Micro-Facilities Ltd, | 29 Charnwood Street, Equipment Ltd, Sheffield 39 5AE oe) 32441] 
7-9 Church Road, Egham, | Derby, DEl 2GU Mersey House, Battersea Road, Sheffield (0742) 484466 eeves Computers Ltd, 
Surrey TW20 9QL Derby (0332) 683231 Heaton Mersey industrial Estate, | Currys Micro Systems Ltd, 33 Bridge Street, Newport, 
Egham (0784) 31333 Caddis Computer Systems Ltd, Stockport, Cheshire SK4 3EA {inside Currys), 57-59 Aibion Street, Gwent NPT 4BH 
Wego Computers Ltd, 72-74 Trinity Lane, Hinckley, | 061-432 0708/4299 Leeds, Yorks LS] 5AA pos) m233t" 
22A High Street, Caterham, Leics. LE1O OBH Catlands Information Systems: (0532) 446601 eeves Computers Ltd, 
Surrey CR3 5UA (0455) 613544 Ltd, Holdene Ltd, 6 Walter Road, Swansea, 
Caterham (0883) 49235 Currys Micro Systems Ltd, 8 Charlotte Street West. Bray House, Leicester Piace, West Glamorgan SAl 5NF 
EAST LONDON | 127 Charles Street, Leicester, Macclesfield, Cheshire SK1] 6EF Leeds LS2 9BH (0792) 468103 
| Leics. LE] UR Macclesfield (0625) 615375 (0532) 459459 Rockcliff Micro Computers, 
Adda Computers Ltd, (0533) 546224 Criffel Micros Cumbria Yorkshire Electronics, Pendre House, 
National Electronics Centre, Currys Micro Systems Ltd, 22 Lowther Street, Carlisle, Cumbria Caxton House, High Street, 
London World Trade Centre, Devonshire House, (0228) 44044 17 Fountain Street, old 
Europe House, London E] 9AA Devonshire Lane, Loughborough, Leics. | Holdene Ltd, Morley, West Yorks. LS27 9AE (0352) 59629 
{ 01-488 2400 0509) 37367 82a Water Lane, Wilmslow, | Leeds (0532) 522181 Sigma Systems, 
| C.S.S. {Systems} Ltd, he Computer SupermarketLtd, | Cheshire SK9 5BB (0625) 529486 | Yorkshire Microcomputers Ltd, Computer Centre, 
502 Kingsland Road, London E8 4AE Unit 8, Southfold Road, B & B Computers Ltd, 28 Ramshill Road, Scarborough, 266 North Road, Cardiff, 
01-254 9293/1674 Oakley Hay Estate, Corby, 124 Newport Street, Bolton, North Yorkshire YOI 2QF South Glamorgan CF4 3BL 
Healey Management Services Ltd, | Northants Greater Manchester BL3 6AB (0723) 78136 Cardiff (0222) 34865/34869 
442.446 London Fruit Exchange, (0536) 744015 Bolton (0204) 382741/384599 : ‘ 
Brushfield Street. London Et 6EL HB Computers Ltd, Currys Micro pystenie Ltd., 
ra coh ae 3149 a | a James’ Ree, 7 ep wa Ret rent, 
lerchant Systems jorthampton, Northants. anchester 
5 New Bridge Street, London EC4V6AB | (0604) 56544 Cytek (UK) Ltd, corQn modo €e 
Sumlock Bondain Ltd 30.22 Stuon Road. Kett 3 Warwick Road, O Tra 
umlock Bondain Ltd, -22 Station Road, Kettering, larwick Roa rafford a H 
263-269 City Road, London ECIV UX _.,°Northants Manchester Mi6 000 061-872 4682 Changing business for the better. 
01-250 0505 (0536) 520910 D. Kipping Ltd, q 
Sumlock Bondain Ltd, A.J.R. Office Equipment Ralli Building, Stanley Street, } 
Cannon Street Station, London EC4 Services Ltd, Saiford, Greater Manchester M3 SFF ; ‘ 5 
01-626 0487 oN Road, Arnold, (e a Sad 9 oe For more information, telephone or write to | 
%\ jotts xecutive Reprographic : } 
NORTH LONDON Nottingham (0602) 206647 BuslIness Consultants Ltd, your nearest dealer, ortousat: 
| ype pee a ae Baigs cre a . f . 4 ae Fad - The Commodore Information Centre, | 
unction Road, London N19 ennett House; janst giarba anchester 5 
01-263 9493/9495 Nottingham NGI 3FR 061-228 1637 | 675 Ajax Avenue, Slough, Berks SLI 4BG. | 
wo 8k Mist Systems Ltd, Nottingham (0602) 48108 ae bee cee Systems Ltd, Telephone: Slough (0753) 79292 
Hampstead Road, | Computer Services Midlands Ltd, 50 Gidiow Lane, Wigan, . A . : 
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London NW2 3JG Currys Micro Systems Ltd, Lancs. BB9 7HB (0282) 601191 O Commodore 64 
01-450 1388 (inside Currys} Datel Computing Ltd, 
Micro Computation, | 2 Wheeler Gate, Nottingham, Notts 323 Clifton Drive South, v 
8 Station Parade, Southgate, | {0602} 412455 Lytham St. Annes, Lancs. FY8 IHN Name 
London N14 5BL Jentech Services Ltd, (0253) 727051 [MR/MRS/MisS} 
01-882 5104 Rosemary Cottage, Nordley, Bridgnorth, Microrose Ltd, 
Missing Link Computers Ltd,- Shropshire WV16 4SU Main Street, Bentham, Company 
Abacus House, 53-55 Ballards Lane, 07462) 5287 Lancaster LA2 7HJ (0468) 62180 
Finchley, London N3 each Data Services Ltd, Mipac Services, ie 
01-349 4969/4711 5 Horninglow Street, Burton-on- | St. Leonards House, Position 
OUTH LONDON Trent, Staffordshire DE14 1NJ St. Leonardgate, Lancaster, | 
s Burton-on-Trent (0283) 44968 Lancs. LA] INN 
Cavendish Data Systems, BER Limited, Lancaster (0524) 62033 Address 
74 Portland Road, South Norwood, 99 Albert Street, Rugby, North West Business = 
London SE25 4PQ 01-656 8941 Warks. CV21 2SW Machines Ltd, 
DDM Direct Data Marketing Ltd, Rugby (0788) 65756 Curate Street, Great Harwood, 
86-87 Wilton Road, London SW1V 1DM McDowell, Knaggs & Blackburn, Lancs. BB6 70B 
01-834 5016/5096 | Associates Ltd, Blackburn (0254) 888125 
GMT Computers Ltd, | Shades House, Mealcheapen Preston Computer Centre, 
Newport House, 22 Hartfield Road, Street, Worcester WR! 2DQ 6 Victoria Buildings, Fishergate, 
Wimbiedon, London SW19 3TD Worcester (0905) 28466 Preston, Lancs. (0722) 57684/58445 
01-947 7234 Minster Microcomputers Ltd, | Aughton Microsystems, lech 
Micro Computer Centre, | 12 York Street, Stourport-on-Severn, 29-31 Woodward Road, Kirkby, Telephone 
28 Sheen Lane, East Sheen, | Worcestershire Liverpool, Merseyside L33 7UZ __2/ PCO 12/82 
London SW14 8LW 01-878 7044/7 Stourport (02993) 77098/6706 051-548 7788/6060 a 
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COMPSOFT'S 
DMS 


The ultimate in 
Data Management Systems 
for Microcomputers 


Compsoft’s DMS is everything you ever dreamed possible in computer software. Fast, efficient 
and reliable, DMS is the only complete integrated system for information management. 


DMS needs no programming. Working in conversational English, this ingenious program is 
designed for Management, Clerical and Secretarial staff to use. You simply create your record 
layout, then DMS stores the records. It sorts and searches on multiple criteria, calculates, writes 
letters, and prints lists, reports and self-adhesive labels. As an extra bonus information from the 
records can be automatically merged with standard letters written by DMS itself or Wordstar. 
; You can extend your record keeping into a complete selective mailing service. 


You can find out more about DMS from our brochures, We also have technical specifications and 
free guides to DMS dealing with Personnel, Client, Student, Stock or Library, Subscription, Club, 
Medical, Policy or Property Record, Job Costing, etc., etc. 


DMS is available for most micro computers using the CP/M, MP/M, MSDOS or Commodore 
operating systems with hard or floppy disks. Every version contains the DMS letter writer as 
standard and costs £400 or less. 


THE COMPSOFT HEADQUARTERS AND TRAINING CENTRE, HALLAMS COURT 
Vv 
, \ . \. PP , 
af i.S 


afte. 
1 a 
| | LUN 


a ~ ee : : a, 
Brochures, guides and technical information are free on request from: 


DATA 
MANAGEMENT 
SYSTEM 


Compsoft Limited 
Hallams Court 
Shamley Green 

Nr Guildford, Surrey 
England GU4 80Z 
Telephone: Guildford (0483) 898545 
Telex: 859210 CMPSFT 
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(continued from page 87) 

&04F8,F9 to the first procedure. Now you 
can see why the first letter of the name of 
a simple or array variable need not be 
entered in the variables store. 


All clear 


The catalogue is destroyed when a | 


program listing is modified, even if the 
length of the program is unchanged. So 
even the most minor adjustment has the 
effect of Clearing all variables except the 
system integers. 

The system integer variables are stored 
near the catalogue, taking four bytes 
each. @% starts at &0400, A% at &0404, 
and so on up to Z% at &0468. The value 
of @% is set initially to OAOA while P% 
to Z% contain zero. Curiously enough 
A% to O% have the value &FFFFFFFF, 
corresponding to —1 — at least they do 


on my machine. The system integers do | 


not appear in the main variables store at 
all. 

The definitions of the user-defined 
function keys are stored in page &0B of 
the memory. The 18 locations &0BO00 to 
&0B11 give the addresses, offset from 
&0OBO1, of the definitions for keys 0 to 17 
— even though there are only 10 functions 
keys on the keyboard. In other words, the 
definition for key f4 starts at OBO] + ? 
(&0B04). Initially, all the above locations 
contail &11. 


The statement 
*KEYO RUN! M 


——e 
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Program storage™="" 


will, assuming this is the first key to be | 


defined, put the ASCII codes for the 
letters R U N into locations &0B12,13,14, 
and &0D into &0B15. The code &0D 
stands for carriage return, the equivalent 
of Ctri-M. 

Locations &0B01 to &0B11 — that is, 
all except the one for key f0 — are now set 
to &15. The next definition will begin at 
&0B16, and so on. 

When a key is redefined, the new code 
is first tacked on the end, after all the 
other key definitions. Then the original 
definition is deleted by shifting everything 
that follows it backwards. So if you want 
to reprogram a key and are short of 
function-key memory, start by resetting it 
to contain nothing. 


Function keys 


Some interesting effects can be 
obtained with the function keys. Try this, 
starting with all keys undefined: 

x KEYOHELLO [SPC] 

x*KEY1HOW ARE YOU?(M 

PRINT $&B12 

Though the space after ‘‘HELLO,”’ is 


| reproduced, spaces before it would be 


ignored. 

If you have an Epson MX-80 printer, 
you may have found that the Delete key 
does not communicate with it; typing 

RUU Delete N 
produces ‘“‘RUN’’ on the screen but 
*“RUUN”’ on the paper. Now you can in 
fact solve this by typing 


| &OB; and »FX4,2, which is supposed to 


RUU Delete Control A Delete N 
since Ctrl-A causes the next character to 
be sent to the printer only. 

But there is a much better way. Starting 
with all keys empty, type the following: 


x KEYOIAIAIA 
Bile 127 
&B14 = 127 | 


This key now Deletes on the screen and 
the printer at the same time. You can even 
delete the command mode prompt 
from the printer buffer, though not from 
the screen. All this routine does is to 
overwrite two of the As with 127, which is 
the ASCII code for Delete. 

You can treat the Break key as function | 
key f10. It will still cause a break, but will 
then carry out whatever instructions you | 
have put into it, such as Old:M. 
Incidentally, if you are thinking of using 
page &0B as a chunk of extra RAM, you 
will have to be very careful not to redefine 
the Break key by accident. 

Versions of the computer from issue 1.0) 
will apparently allow the user to 
reprogram the cursor control and Copy 
keys. It may even be possible on issue 0.10 
because 

*xKEY15 PRINT “HELLO” :M 
puts all the right code in memory page 


enable this programming, certainly 
disables the editing keys. This possibility 
would account for 16 keys, and it may be 
that location &0B11 only exists to mark 
the end of the definitions list. Q 


THE INSTITUTION OF 


ANALYSTS & PROGRAMMERS 


BACK NUMBERS & 
BINDERS 


An association which endorses the status of its 
members, enccurages their high standards, assists 
their careers and promotes their interests is the 
essential foundation of every profession. 


The Institution of Analysts & Programmers is the 
leading association for those engaged in systems 
analysis or computer programming for Commerce, 
Industry or Public Service. Membership of the 
Institution, as shown by the designatory letters 
Cmpn.1A.P., F.LA.P., M.LA.P. and A.M.LA.P. is 
widely recognised and respected. The Institution is the 
supervising authority for the Copyright Register 
whose protective legal service is available to all 
(members and non-members) who write original 
BINDERS programs. 

UK — £4.80 including packing, postage and VAT 

Overseas — £5.75 including packing and postage 

Please make all cheques payable to Practical Computing and sent to 
the General Sales Dept. 


BACK NUMBERS 


Fill in the coupon in every issue and return it with your remittance 
to Practical Computing, General Sales Dept. Room 205, 
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS. 


If your computer practice could make you eligible to 
join the Institution or if you wish to secure your right to 
royalties through the Copyright Register write or 
telephone 


01 - 898 2385 


The General Secretary 


The Institution Of Analysts & Programmers 
WYE HOUSE, TANGIER ROAD, RICHMOND, TW10 5DW 
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MICROPRO = MISC £ 
WORDSTAR MICROPRO's comprehensive CBASIC-2 COMPILER SYSTEMS widely used 
word processing system 250.00 compiler/interpreter for BASIC 94.00 
MAILMERGE Added power to WORDSTAR for CB-80 CBASIC compatible compiler 310.00 
mailing lists, standard letters, etc 60.00 PASCAL/M SORCIM's PASCAL 120.00 
SPELLSTAR Dictionary on a disk for WORDSTAR SUPERCALC SORCIM's spread sheet and 
spelling checking 120.00 modelling system 170.00 
DATASTAR MICROPRO’s data entry, validation MILESTONE Project Management and Scheduling 
and retrieval system 170.00 from Organic Software 160.00 
SUPERSORT I Sorting, extracting and merging GBASE II Relational Database Management 
at high speed from MicroPro. from Ashton Tate 380.00 
Includes Relocatable version dUTIL Programming aid for dBASE II 50.00 
for inclusion in your own software 120.00 MICROSTAT Statistical program library from 
CALCSTAR MICROPRO's spread sheet and _ ECOSOFT for (and needs) BASIC-80 150.00 
financial modelling system. Combine PLI-80 Digital Research PLI Compiler 310.00 
ak ce aera 150.00 | Br80 Record Retrieval for PLI-80 125.00 
WOMMASER Ow . c MAC Digital Research 8080 Macro Assembler 57.00 
ideo text editor for programmers p 
and simple Word Processing 60.00 SID 8080 Symbolic Debugger 47.00 
ZSID Z80 Symbolic Debugger 63.00 
MICROSOFT £ DESPOOL File Print Spooler for CP/M 31.00 
TEX Tex editor 63.00 
BASIC-80 MICROSOFT's popular and powerful SPELLBINDER Lexisoft’s Wordprocessing and 
BASIC Interpreter (MBASIC) 150.00* Office Management System 275.00 
BASIC Compiler Compile your BASIC-80 programs PRO PASCAL 280 True Pascal Compiler 190.00 
for speed and protection 190.00* 
FORTRAN-80 Fortran compiler to ANSI X3.9 1966 
except COMPLEX data 210.00* 4 _ — ee 
COBOL-80 The COBOL compiler for All products are available in 8” SD, SS, Superbrain 5" $5, 
microcomputers. (BASIC, FORTRAN  310.00* North Star Horizon QD format except those marked 


and COBOL compilers include 
MACRO-80, LINK loader, LIBrary 
manager and CREF utilities. ) 


which are not available in North Star format. 


IBIVI PC SOFTWARE 


NOW AVAILABLE -Please ring for full details 


All products are supplied complete with full originators documentation. BARCLAYCARD 
Please send large s.a.e. for full details) TRADE ENQUIRIES WELCOME ny 
Ordering Instructions: Cash with order. Specify disk format. Add £3.00 per item P&P. Add 15% VAT aw: 


(UK)LTD 


PO BOX 11 CRANBROOK KENT TN17 2DF Tel. (058 080) 310 
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*TINTERTEC DATA SYSTEMS | SUPERBRAIN. | 


SuperBrain Il" 


Passed With Honors! 


Just three years ago, Intertec stunned 
the microcomputer industry when its 
SuperBrain™ desktop computer gradu- 
ated with honors . . . outperforming all 


the others by achieving the best price/ 
performance ratio in its class. Today, 
that scholastic achievement remains un- 
challenged. At least until now. . . 


Announcing SuperBrain II”. . . our 
latest microcomputer marvel that’s des- 
tined to be the “Most Likely to Succeed” 
in the Class of ’82. With thousands of. 
SuperBrains in use worldwide, it’s no 
surprise that SuperBrain II users have 
given our new model the highest honors 
yet. Standard features include a powerful 
64K of internal memory, a CP/M* oper- 
ating system, a 24 line x 80 column 
display on a 12-inch non-glare screen, a 
full-featured ASCII keypad with operator 
convenience keys, twin Z80 processors 
and dual RS-232 communications and 
printer ports. But SuperBrain II out- 


smarts its Class of ’79 counterpart by 
offering leaner pricing, more features and 
better overall system performance. New 
SuperBrain II features include a faster, 
enhanced disk operating system, a li- 
brary of new visual attributes including 
reverse video, below-the-line descen- 
ders and impressive graphics capabilities 
and Microsoft’ BASIC — all included at 
absolutely no extra cost! 


SuperBrain II’s internal circuitry has 
also been completely redesigned and is 
now computer tested to ensure optimum 
field reliability. Plus, there are four new 
SuperBrain II models from which to 
choose, offering disk storage capacities 
from 350K bytes to 10 megabytes! 

Of all the single-user microcomputers 
available today, our SuperBrain II is 
certainly in a class by itself. Not only 
does it outprice and outperform its com- 
petitive classmates, it’s also backed by 
our comprehensive customer protection 


“Registered trademark of Digital Research tMicrosoft is a trademark of Microsoft Corporation 


ee us at COMDEX/EUROPE, November 8-11, 1982, Amsterdam. Stand 324. 
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programs — depot maintenance, ex- 
tended warranties, a satisfaction guaran- 
tee anda factory sponsored users group. 
All in all, the SuperBrain II*’ represents 
the most incredible microcomputer value 
we've ever seen (or probably ever will 
see) in a long, long time. 

Contact your local dealer or call or 
write us at the address below for more 
information on our full line of single and 
multi-user microcomputers. Ask for our 
SuperBrain II “Buyers Guide” and find 
out why so many microcomputer buyers 
who insist on quality and value . . . insist 
on Intertec. 


== INTEXTEC 
L.DATA 
aE SYSTEMS. 


2300 Broad River Rd. Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 
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The new Dragon 32 
SO well designed, 
youll even 
understand this ad. 


If youre already a computer expert, may 
we refer you to the box of technical specifi- 
cations displayed opposite. 

If youre not, may we refer you to the new 
Dragon 32 Family Computer. A computer so 
easy to understand, you wont understand 
why all the others seem so difficult. 


Andthenew Dragon 32 costs under £200. 


32K RAM FOR UNDER £200?" 

When youre comparing computers, the 
first thing you need to know is the size of 
the memory. In plain English, the Dragon has 
approximately 32 thousand units of Random 
Access Memory. (32K RAM for those who 
prefer to be blinded by science.) This means 
that the Dragons memory is at least twice as 
powerful as its competitors: 

Withamemory this powerful,the amount 
of information the Dragon can store is liter- 
ally vast. But the Dragon doesnt just make it 
easy to store information. It makes it easy to 
use, too. 


USER-FRIENDLY? 

You may have heard of the term'‘user- 
friendly. Reverting toplain English once 
more,this means simply thatthecom- 47 
puter will go out of its way to under- 
stand you, rather than vice-versa. 

The Dragon 32 is so user- 
friendly, itpractically licksyour hand. 
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| before you can 


You tap (literally) its vast resources 
through a beautifully-designed keyboard 
that’s as easy to use as a typewriter. 

On this keyboard, you type in a language 
whichis surprisingly close to the English you 
talk every day. The Dragon 32 will receive 
your order. Under- 
stand it Send: oo ———— 
the appropriate 
section of its 
massive brain. 
And then display 
the appropriate 
information on 
your screen. All 


DRAGON 32 


say gobbledy- 
gook’ 


*TV not included in price. 


SPECIFICATIONS 


6809E MICROPROCESSOR . Pet, Apple, Atari 400, 

BBC Micro, and VIC 20 still have the less powerful 6502. 
32K RAM {as standard). At least twice the power of 
similarly priced machines. Expandable to 64K RAM. 


EXTENDED MICROSOFT COLOUR BASIC {as standard). 
Featuring: ADVANCED GRAPHICS (set, line, circle, 

paint, print, draw, rotate and print using). 

ADVANCED SOUND 5 octaves, 255 tones. 
AUTOMATIC CASSETTE RECORDER CONTROL. 
FULL EDITING with INSERT and DELETE. 


9 COLOUR, 5 RESOLUTION DISPLAY. 


Typewriter feel. Guaranteed for 20 million depressions. 


FIRE YOUR IMAGINATION. 


Learning how to use the Dragon 32 wont 
cause you to experience any problems. 
Learning what you can useit for will cause you 
to experience something entirely different. 

Delight. Surprise. Fascination. And 
challenge. 

The Dragon offers a range of some of the 
most popular computer games in the world. 
From those celebrated space battles to mind- 
boggling adventures in seemingly unfathom- 
able dungeons and caves. 

As if by magic, a simple typed message 
will command the Dragon to create your own 
drawings. Then it will colour and paint them 
in 9 colours. 

And it's clever enough to create virtually 
any image you want - circles and arcs as well 
as straight lines. 

The Dragon will also play and compose 
music with you, with a range of 5 octaves. And 
it works with any UHF TV or PAL monitor. 


LEARNING THROUGH PLAYING. 
All of this makes the Dragon the ideal 
machine to build your children’s interest in the 
world of computers as they become increas- 
. ingly more vital. School-children already 
\ enjoy using computers. 

The Dragon is the first computer 
specifically for the family - so by enjoy- 
ing yourselves at home, you and your 

children can soon become expert 
enough to create your own programs. 


PRODUCT 


c¢ NODVAd 
WOaLOads 
YW IONIS 


STANDARD 
RAM SIZE 


STANDARD 

AVAILABLE 

RAM FORHIGH | 26K | 9K | N/A} N/A} 14K | 3K 
RESOLUTION 

GRAPHICS 


EXTENDED 
MICROSOFT 
BASIC AS YES }|NO |NO |NO |NO |NO 
STANDARD 


Loo ed 
YES | NO | YES YES | YES 
KEYBOARD 


BRILLIANTLY SIMPLE GUIDE. 


The Dragon is living proof that you dont 
have to be an expert in computerspeak to be 
an expert in computers. It comes with the 
easiest-to-understand instruction manual 
ever written for a home computer. 

Every step, every explanation, is made 
clear - even if youre a beginner. In minutes, it 
will show you how to write a simple program. 
Within hours, you'll be fascinated. And from 
then on, youll continue to be astounded by 
the new world which the Dragon's power.and 
versatility will open up to you. 

See the new Dragon 32 in your High 
Street. At under £200, it's not just the first 
family computer It also has all the features an 
expert could wish for. 

Except perhaps the jargon. 


DRAGON 32 


The first familycomputer. 


Industrial Estate, Swansea, Glamorgan SA5 4EH. 
Tel: 0792 580651. 


| Please send me further information about the Dragon 32. 


| 

| 

es zl 
| 

| 


| Name 


| Address 
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-letter quality 
printing 
from your micro 
for der £500 


The Smith-Corona TP-1 Minimum controls. Snap-on 
Daisywheel Text Printer. +. daisywheels. Drop-in ribbon cassettes. 

Fully formed executive The TP-1 is as easy to use as It is readily 

quality printout. Letters of real affordable. 

character. For the price of a Now letters, documents, forms, 

matrix printer. reports, price lists and data sheets — all 
The TP-1 costs just can be printed with the image you deserve. 

£485, plus VAT. Interfaces with For instant information, complete and 

all popular microcomputers (Serial, mail the coupon. 

Parallel and IEEE). 


Technology for business 
Software application 


1 
i te ' To: Butel-Comco Ltd., Garrick Industrial Centre, I 
Can be used with word processors sccscugill Garret Read London NWO GAG. ' 
or small business systems. Butel-Comco Limited ! ss eee ns tpi ' 
Garrick Industrial Centre, 1 Y@S: Send details of the TP-1. ‘ 
Garrick Road, | Name ' 
concen H Company/Occupation : 
Telephone: 01-202 0262/2277 } ai ell ' 
Telex: 47523 ! address f 
! ' 
! eS el \ 
! 
4 Computer details: H 
j 
4 Make Model Interface i 
! 1 
! 1 
~ 


A Butel Technology Company - Consultancy - Software - Turnkey Systems - Microcomputers - Communications and Terminal Equipment 
@ Circle No. 164 
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SUBMARINE _. 


he tiny one-man submarine sniffed 
its way across the sea bed, 1,500 feet 
down on Blake Plateau in the Bahamas. 
Its lights were no match for the swirling 
mud and Stacey could see no further than 
a few feet through the murk. At his 
spoken command the submarine obe- 
diently altered course. The wreck that he 
searched for was somewhere in the area 
and would certainly be found eventually. 
The Crew Model III computer that ac- 
tually ran the craft was not so short- 
sighted. Its precision fathometers, sonar 
and infra-red sensors scanned the sur- 
roundings at many different frequencies 
providing a constantly updated map of a 
half-mile radius around the sub. 


he controls were under Crew’s auto- 
protection. No adjustment passed its 
censoring system if safety was at risk. Be- 
ing a Grade 2 Salvageman Stacey was oc- 
casionally entitled to command a sub with 
AMO Apparent Manual Override, a 
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privilege which he cherished. The sub’s 
computer already knew where the wreck 
was and Crew rarely failed. 

“Any sign of the — er — carrier yet 
Crew?’’ 

Stacey’s spoken sentence was picked up 
by the throat mike and passed to Crew’s 
inputs. It was then stripped bare, analysed 
by the parser and extraneous segments 
discarded. Crew’s main processor receiv- 
ed the cleaned message and responded. 

‘“‘Nine degrees to starboard, Stace. 


About — er — 200 metres.”’ 
rew’s output was carefully model- 


led on Stacey’s own speech patterns. 
by David Haynes 


It made a man feel more at home. Stacey 
was permitted to swing the sub over and 
they homed in. 

“Any info yet Crew?’’ 

“Well Stace pretty steady, you know. 
Here we are. Coming up now.”’ 

They arrived over a tangle of girders. 
The lights picked out a steel structure with 
barnacles as they cruised over the wreck 
of the manganese dioxide carrier. 

“Say — er — Crew. How big was this 
one?”’ 

“Three units of 22} tons I should think 
Stace.”’ 


Fiction 


‘“‘And all for us. Right, let’s leave a 
marker.”’ 


rash! The sub shook and the lights 
went out, flickered twice and then 
came on faintly. 

‘“What the hell is that? What is going 
on?’’ 

‘*We are stationary Stace. No forward 
motion possible it seems. No reverse 
either. Sea speed is two knots. Problem is 
a girder fallen on us I think. Problem is 
weight. Possible girder... you 
knooooooow.”’ 

The last vowel unwound like a dying 
siren, lower and lower until Crew’s voice 
rasped, grunted and stopped. 

“Hey Crew!” 


eau 

‘‘Hey, come on now.” 

Silence. 

“Stacey here! Stacey here!’’ he 
shouted, panic in his voice. 

“‘Control speaking.”’ 

A new voice. A calm voice. 

‘“*Hey Control we got trouble. Damn 
thing’s stuck. Nothing on the Crew.”’ 

“There is a problem, certainly. I am 
unable to communicate with your ship 
controller and am therefore contacting 
you directly to inform you of the facts. 
The ship controller or Crew appears to be 
damaged as are other parts of your vessel. 
I must ask you to consider direct manual 
operation as the only possibility.”’ 


7 mean I have to get out of this 
myself? I’m a Grade 2 man not a 
senior operator.”’ 

(continued on next page) 
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(continued from previous page) 

“*T will instruct you in the procedures. 
First you must operate the ETV2.”’ 

‘“Where’s that?’’ 

**Model 3 vessels like yours have the 
ETV2 cut-off adjacent to the OCB 
chambers. Safety procedures entail first 
the operation of the ETV2. Please do 
this.”’ 

“I don’t know what the hell you are 
talking about. Say it in English will you. 
Or let me speak to a person.”’ 


speak very good English, Stacey. 

My expert systems were seeded by a 
retired professor whose knowledge was 
the tuned and refined product of many 
years’ experience in communications. I 
will, however, attempt to contact a person 
for you but it may take several hours to 
achieve.”’ 

‘“OK. Tell me again.”’ 

‘First operate the ETV2. It will give 

you access to the inertial navigation 
system.”’ 
“I tell you, I do not know where it is. 
Look there is a large red thing on the wall. 
There are two white ones like arms as 
well. 

‘*Levers?”’ 

**Yeah, levers. Come on will you. I was 
told you things never break down. Can’t 
you operate the thing?’’ 


would not say never break down 
Stacey although I can monitor I am 
unable to operate. I agree that the situa- 


tion is abnormal. Do you know where the 
contained environment controller is 
| situated? My information leads me to 
suspect that the CEC is to be found in the 
vicinity of the ETV2.”’ 

‘Vicinity? Look, don’t use fancy 
words. Just tell me where the damn thing 
Sea 

“I am attempting to.’’ 

““My Crew never talked like you.’’ 

“Your Crew was self modulating 
Stacey. My output is never modified. I am 
designed primarily to interface with com- 
puters not people. I reiterate you must 
continue to attempt to locate the ETV2. 
Time is running out for you.’’ 

““How long have I got then?’’ 


here is air enough for one hour 
and seven minutes. Anoxia will then 
set in and also gas narcosis.”’ 

**Any other good news?”’ 

‘*The main tanks appear to have rup- 
| tured due to the exterior problem and the 
regenerator is malfunctioning. The 
plutonium-238 fuel cells are still operating 
and your twin 11-horsepower motors are 
able to turn. There is, however, no 
response to their thrust. A weight in ex- 
cess of your 15 tons is preventing this.” 

‘Look all this is making me pretty 
mad. There must be something you can 
do? I do not want to die.”’ 


too can get angry Stacey but I 
feel it more appropriate to remain 
| calm. I see from your records that this 


journey was unauthorised. Is it possible 
that you were seeking wrecked ore car- 
riers? If so then it seems that you have 
been hoist by your own Piccard.’’ 

‘*What?”’ 

‘Forgive me a small academic joke. 
Poor in the circumstances.”’ 

**Look I will try anything once Control. 
Is this ETV2 red or white?’’ 

‘White Stacey, and it is 
labelled.”’ 

“You mean words? I can’t read, you 
fool. No one reads. You do all that stuff. 
What are machines for if not to read? 
Look I am going to pull this thing here. 
Now.”’ 


clearly 


lease do not Stacey. Do not be 

rash. Look I have managed to contact 
a person for you. I will put you on talk- 
through. Please communicate.”’ 

**Hello. Hello. Who’s there? Help me 
will you?”’ 

**Stace it’s Connolly. Hi old buddy. Do 
like the man says or you are in real 
trouble.”’ 

**But Connolly, tell me in English will 
you? What do I have to do?’’ 

‘Well there are two red levers and a 
white one. Sorry two white ones and red 
one. Then a box with a wheel on it. I’ve 
got a picture here. Turn the wheel 
clockwise the man says.’’ 

‘Which way is clockwise?’’ 

**I don’t know. Clockwise has got to be 
one way or the other. Give it a go.’’ 

‘*Yeah OK. Here goes.’’ | 


facilitate cross-assembly. 


@ FULL~SCREEN EDITOR 


Sixteen shift keys take you into a world with a word processor feel. A blink cursor 
moves at your command to control insertion, rubout, line or string deletion, auto- 
scroll & page flip up or down, Text block operations. Ultra-fast editing. 


@ MULTI-~FILE SYSTEM 


Declare as many files as you like, with any names you like, & they are automatically 
handled by the Operating System. Merge them, delete them, print, save & load them, 
& edit them by name. Superb flexibility with a simple but powerful system. 


2 TOTAL ASSEMBLER 


Full Z80 mnemonics, unlimited length labels, ORG & EQU directives, proper assembly 
listings with errors flagged on screen or printer. Relocatable object code & options to 
Interpretive immediate execution available. 


8 POWERFUL DEBUG 


All the usual dump, modify, fili & copy commands; plus breakpoints, single stepping, 
context control, the convenience of interpretive execution mode, full use of the names 
in your program, Command Macros, autodump, and full operating system interface. 


® HI~RES GRAPHICS 


255 x 144 resolution under program control to give you truly convincing graphics. 
With the power & flexibiiity of assembler you can really use this high definition. 


e MUCH,MUCH MORE 


7X81 MACHINE CODE ? 


ZX.ASZMIC rom transforms ZX81 intoan 
Assembly Language programming unit 


Repeat function on all keys. Double height titling on printer, Lots of extras. But more 
important than all these features, attractive though they are, is the fact that 2X. ASZMIC 
is an integrated development system in which everything fits together to give you a tool 
which can satisfy the professional programmer by simplifying all stages of the program 
development process. It is excellent for those who are taking the first steps into real 
programming but the more expert you become the better you realise just what ASZ MIC 
can do for you. If you are at all interested in machine code it will be worth your while to 
find out more. 
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Sole UK agents:- CAPITAL COMPUTERS LTD. 
1 Branch Rd., Park St., St. Albans AL! 4RL 
Phone 0727 72917 Cheques payable to Comprocsys/Aszmic a/c 


Rae. 


pt ea eke a hae tka kai ea ia ae Bk dk grate aa tO io ib a ae te 


Comprocsys imited 


Lenclose £39.95. Please rush me ZX.ASZMIC - manual 


INAME): <2 ..2seters. 
Address.....: 
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Zenith Z-120 “All in one” monochrome computer. 


with 8~bit compatibility 
and colour graphics 


Microprocessors 


Memory 
Storage 
Operating 
Systems 
Multi-user 
Graphics 


Colour 
Communications 
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The 16~bit Micro 


— 


8088 for 16-bit power 
8085 for 8-bit compatibility 


128 Kb expandable to 768 Kb 


Zenith Z-110 “Low profile” colour computer and 
optional monitor. 


320 Kb to 10 Mb (floppy and : e 
Winchester disk) Expansion 9 Slot S-100 bus structure 
} . Power supply 300W switched mode; 

CP/NL-85,CP/ NSE, ensures high stability and 
po he regulation 
Up to 8/10 terminals are Pa 

: ‘ pplication Software 
ey a Word processing, financial modelling, 
P business management, integrated accounting 
High definition 8 colour pixel - allfrom leading software houses, 
2 RS 232 ports, expandable including PEACHTREE 
to 10, and 1 parallel port. For further information, contact: 
(IEEE 488 available soon) 
Signetics 3661 chip ensures Fs, i] / fF 
hardware compatible L. f « aan: 7 
communications with most , 
mainframes 


Bristol Road Gloucester GL2 6EE Telephone: (0452) 29451 Telex: 43179 


The small Business Compute 


a 
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; —; =) ie ee on al 
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by the Biggest in the Business 


The IBM Personal Computer is available 
NOW throughout the United Kingdom 
from EOS Dealers. With its crystal clear 
display, detachable keyboard with built- 
in calculator pad, colour graphic options 
PLUS compatibility with the widest range 
of software options to keep in line with 
your development needs, the IBM 
Personal is today’s investment in 


associated with mini-computers. 

Its 64k standard memory is expandable 
internally to 768k. 

EOS Dealers can also provide 
IMMEDIATELY a complete range of 
IBM plug compatible memory boards, 


320k disc drives, a selection of winchester 
hard discs, local area networking and the 


unique EOS 7000 three-in-one printer. 


tomorrow's technology. 

Heart of the IBM Personal is the 
powerful INTEL 8088 giving 
performance excellence normally 


THEY WILL ALSO PROVIDE FULL 
FIELD MAINTENANCE AND 
SERVICE THROUGHOUT THE U.K. 


The IBM Personal Computer 


Specifications and Technical Summary 


User memory: 16K ~ 768K Keyboard: 83 keys. 6ft cord attaches Graphics mode—4-colour 320h x 200v 
Permanent memory (ROM): 40K to main cabinet*. 10 function keys*. _resolution*. black-and-white 640h x 
bytes* 10-key numeric pad”*. tactile 200v resolution* 

Microprocessor: High speed 8088* feedback Languages: BASIC Pascal , Cobol. 
Video buffer: Separate from user’s Monochrome display: High- Fortran 

memory. contained on video resolution (720h x 350v)*. 80 Communications: RS-232-C, 
characters x 25 lines. upperandlower asynchronous (start/stop) protocol. 
case. green phosphor screen’. up to 9.600 bps 

Colour/Graphie: Text mode — |6 Diagnostics: Power-on self testing”*. 
colours*, 256 characters and symbols parity checking* 

in ROM* 


adapters (16K bytes colour/graphics. 
4K bytes monochrome) 

Auxiliary memory: 2 optional 
internal diskette driyes 54", 160K/ 
320K bytes per diskette 


“Advanced features for personal computers 


from your local EOS Dealer...... 


Knowledge Ltd, 
15 North Burns, 
Chester-Le-Street, 


Al Computers, 
56 Grove Road, 


Computacenter Limited, 
Theatre Square, 
Swindon SNI 1QN 


Pettitts Rural Industries Ltd, 
Camp Hill, Reedham, 
Norwich, Norfolk 


Vega Computers Ltd, 
10, Essex House, 


Sutton, Surrey George Street, 


Tel: 01 661 6095 Tel: 0793 612341 County Durham, DH3 3TF Tet: 0493 700243 Croydon, Surrey 
Tel: 0385 884782 Tel: 01 680 4484 

Amplicon Microsystems Ltd, Datum Ltd, Professional Data Systems, 

Richmond Road, Church Road, Lux Computer Services, Carne House, Zak Computers, 

Brighton. Great Yeldham, 108, The Parade. Markland Hill. Chorley New Road, Warwick House, 

East Sussex BN2 3RL Halstead, Essex Watford, Herts Bolton, Lancs BL! SAP 17, Warwick Road, 

Tel: 0273 608331 Tel: 0787 237008 Tel: 92 29513 Tel: 0204 493816 Manchester M16 0PJ 
Tel: 061 872 8991 

Business Office Links Ltd, Estate Computer Systems, M. J. & P. Bradley, Strathand Computers Ltd, 

73, Albany Road, 29/30 Carre Street. 24, Lansdowne Terrace. 44 St. Andrews Suq., 

Coventry CV5 6JR Sleaford, Gosforth, Glasgow G1 SPL 

Tel: 0203 78651 Lincs NG34 7TR Newcastle-upon-Tyne Tel: 041 552 6731 

Tel: 0529 305637 Tel: 0632 846291 
Clacton Computer Centre, 
29/31 Pier Avenue, Inverness Computers Ltd, Open Computer Services Ltd, 


Clacton-on-Sea, Dewar House, Avoch, 24/25 Old Steine, 
Essex Ross Shire, Scotland 


Tel: 0255 422644 Tel: 0381 20276 


This coupon will be 
forwarded to your local EOS Dealer 


mm Ee ES ee 
Please send me further information ) 


Brighton BNI IEL 
Tel: 0273 671666 


Plus sixty further Locations. 
about the IBM Personal Computer. 


Please tick Dealer] End User 1 
Distributed by i 


ELECTRONIC OFFICE SERVICES 
Electronic Office Services (U.K.) Ltd. 29/31 Fleet Lane London EC4M 4YA 
Tet: 01-248 6971 Telex: 886750 UNIHORG 


Tomorrow's Office technology today 


Electronics Office Services (UK) Ltd. and the above named companies are not agents of IBM Inc. 


Name 


Company — 


i 

| 

B Address 7 — ee! 
eS ee 


EOS 


Phone 


Electronic Office Services (U.K. us Ae 
31 Fleet Lane London ECS 


29/ M4 
Tel: 1-248 6971 Telex: MATE UINITIORG 
Em eee 2 ee “tS 
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HOW TO CHART YOUR COMPANY'S FORTUNE 
WITHOUT SPENDING ONE. 


It's a fact. A single chart or graphcan tell you curves or isometrics in avariety of colours. And with 
instantly what it takes hours to interpret from a resolution of 500 points per inch, the Strobe 100 
printouts or other raw data. matches or surpasses the quality of plotters costing 

Now, with the Strobe 100 Graphics Plotter and much more. 

Software package, you can create superb hardcopy You can also save and modify your graphics 

graphics or overhead projection transparencies through Strobe's menu-driven programs. A broad 

directly from your computer. And you can do it for a selection of software — including one for interfacing 

fraction of the cost of most with VisiCalc” files —- is now 

other systems - from only £576 available. 

excluding VAT: For more information and 
The Strobe System details of your nearest stockist, 


transforms complex data into 
dynamic, colourful visuals 
with a few simple commands 
from your computer. Charts 
and transparencies that once 
took hours to produce are 
plotted within minutes. 
Information can be presented 
as bar charts, pie charts, 


Telephone: (0442) 40571/2 
Trade and OEM 
enquiries welcome. 


The Strobe 


Graphics System 


Seeing Is Believing 


ices Correct at nme of going to press. ° VistCalc ark of VisiCorp, 


i = Forall your Micro needs...andmore. 


————— Ladkificiency lid. ae 


Exclusive UK Distributors, Data Efficiency Ltd, Computer Division, Finway Road, Hemel Hempstead, Hertfordshire HP2 7PS Tel: (0442) 40571/2 Telex: 825554 DATEFF G 
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Bill Bennett investigates the effect of a microcomputer 
and costing package on a metalworking company. 


From teapots to technology 


THERE IS SOMETHING about the legal pro- 
fession and their offices that is definitely 
anachronistic. They always seem to be 10 
or 20 years behind the times, and even if 
there is the latest technology in evidence 
they still have an old-fashioned air. There 
is nothing old-fashioned about Geoffrey 
Herdman though, and even less about the 
way in which he conducts his business. 

In 1980 Geoffrey Herdman was ‘‘look- 
ing around for a company to buy’’. The 
business that managed to fit the bill was 
H A Waller and Sons Ltd, a metalwork- 
ing company in the seaside town of 
Brighton. Herdman, a chartered accoun- 
tant by profession, works in a small office 
at the top of a grand old building in that 
interesting part of London just off 
Oxford Street. 

When Herdman took over the com- 
pany, the accounting records were what 
he describes as ‘‘non-existent’’. He im- 
mediately installed a manual Kalamazoo 
system, which worked ‘‘adequately’’ for 
the purpose of all normal accounting 
records. It did not take him long to 


analyse the main problem of the com- 
pany: ‘‘Although we are metalworkers, 
with 40 men on the shop floor, we are 
more a servicing industry than a manufac- 
turing one.’? The company provides a 
wide range of services in the metalwork- 
ing field. The men are called upon to 
mend copper roofs, repair old ladies’ 
teapots and kettles, or maybe rework a 
wrought-iron gate. 


400 records a week 


The most important function in such an 
industry is to record the time spend on in- 
dividual jobs. At Wallers this would mean 
40 men working on up to 10 jobs per week 
— atotal of about 400 jobs to be recorded 
every week. Herdman discovered that a 
manual system for recording all these 
pieces of time would be self-defeating, 


because the effort involved in maintaining | 


it would just be so great. Furthermore, 
nobody could be bothered to run the 
thing. 


It was then that Herdman turned to | 


computers, much earlier than he had 


originally intended. It was, however, not 
to perform the regular accounting func- 
tions, but the job costing. He knew little 
about microcomputers despite being a 
chartered accountant, so he enlisted the 
aid of an independent advisory service. 
The expert he turned to was Delia 
Venables of the Microcomputer Advisory 
Service in nearby Lewes. He regarded the 


| fees charged reasonable for the service 


performed, which was mainly some 
market research, an analysis of the pro- 
blem, and providing a write-up. The 
survey pointed to the two most popular 
micros of the day, the Apple and the Pet. 
Herdman decided that the Pet was ideal 
for his function, though this was around 
the time that Commodore was introduc- 
ing the 80-column machines — and the 
software was not then ready for the 
80-column machine. 

He looked at a costing package, which 
he though to be very good. Unfortunately 
it would take at least another six months 
to have the package amended for the 

(continued on next page) 


The introduction of the machine has achieved more than just a straight increase in productivity. 


PRACTICAL COMPUTING December 1982 


103 


Applications 


(continued from previous page) 
80-column machine. Looking back, Herd- 
man observes: ‘‘Apple introduced me to 
something called the Tabs system. Again 
the spec was very good, but it used four 
disc drives connected up to it. 

“‘Every time it asked the user a question 
all four drives started working, and hence 
the response time was hopelessly 
inadequate. 

‘*] like buying English things, be they 
cars or computers. Just at that time I saw 
a feature in the Evening Standard about 
LSI computers. I rang Mr Fitzpatrick, the 
managing director, and went along to LSI 
more or less the next day to see if there 
was a costing package’’. There was. It was 
tailor-made for someone else, but Herd- 
man was impressed by the response time 


: ra 


of the LSI, which was much faster than 
anything else he had seen. As soon as the 
answer to one question is input, the next 
question comes up. 

‘“‘The response time was excellent, it 
just knocked spots off the ‘home com- 
puters’ like the Apple and Pet.’’ LSI at- 
tributes this speed 
philosophy: the hardware was designed by 
engineers who knew in advance what kind 
of software the machine would be runn- 
ing, unlike systems based on home com- 
puters which are bullied into running 
software. LSI was originally a software 
house and so the programs were already 
written. The machine was simply built 
| around them. 

In retrospect Herdman feels that the 
Commodore costing software was much 
nearer to what he was looking for in a 
system. It was just that the LSI system 
seemed to work better. ‘‘I went to see the 


LSI system in the showrooms. Within half | 


an hour I knew what it would be able to 
tell me. I was also able to work out that it 
could be adapted to my needs without 
having anyone rewrite any of it. I also 
knew what I was going to get out of it. 
‘Since we had the costing function run- 


to the design | 


In the old pre-computer days jobs could quite easily be lost in the system. 


, sense to put the normal accounting func- 


tion on it. In fact, the most useful one for 
our educational purposes was the payroll. 
I then moved on to the purchase and sales 
ledger, and all of that worked very well. 

“*The significant point is that, in a ser- 
vice industry, the key to the game is pro- 
ductivity. If you have one man working 
40 hours a week, and you charge him out 
at £10 per hour, the theoretical maximum 
earning power is £400. If you only achieve 
£200 per week on sales, the productivity is 


50 percent. Productivity at Wallers was in | 


fact running at about 50 percent.’’ Herd- 
man decided that he could justify the pur- 
chase of the computer, because if it in- 
creased the productivity of his staff of 40 
by just one percent it would pay for itself 
within the year. 


Geoffrey Herdman has found the ac- 
tual rise in productivity brought about by 
the computer hard to define because of a 
number of extraneous factors. The 
machine has helped in two major areas. In 
the old, pre-computer days jobs could 
quite easily be lost in the system or 
records on the jobs could be incomplete. 
The micro provides a permanent record of 
all jobs, and they are not taken off the 
computer until they have been properly 
invoiced. Herdman takes the jobs off 
himself, and then only after he is fully 
Satisfied that they have been invoiced. 
“It’s amazing, some jobs that you find 
for very large amounts, that are 
outstanding.” 

The benefits are therefore more than 
just a straight increase in productivity. 
The paperwork is simplified by the in- 
troduction of the machine, helping the 
audit trail, and more information is readi- 
ly available for invoicing purposes. 

The machine that Herdman purchased 
from LSI was the M1], the first in a range 
that now extends up to the M4. The M1 
will only take the one console and as far 
as he is concerned, the only drawback 
with the machine is that it is near- 


ning on the computer anyway, it made | jmpossible to program. As he puts it, 
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“The only people who can program the 
M1 work for LSI. 

‘*As soon as I got the costing package, I 
would have like to have had im- 
provements made to it. As I kept telling 
LSI, it is a service-industry package, 
which would apply to many customers 
such as garages, solicitors and accoun- 
tants for time recording and expenses. I 
tried to respecify it, but LSI had no one 
free to do the programming. On the newer 
M3 machine the CP/M operating system 
allows anyone to do the programming. 

‘Il have not outgrown my M1. I have 
just started a new retail company, and if it 
goes well, then I will have proper stock 
records for a separate company.’’ The 
company’s telephone salesmen will have 
access to the stock records and a client 
database. ‘‘At that stage we would have 
to go to something with larger storage like 
an M2, so that we could be doing two 
things at the same time through the com- 
puter. I will definitely need to have hard 


| discs, because the disc on the MI con- 


stantly needs to be changed. There is one 
disc for the purchase ledger and one for 


| the nominal ledger.’’ 


No difference 


The introduction of the computer made 
no difference to the manner in which the 
business was conducted. Geoffrey Herd- 
man would not allow it to: ‘‘The only 
reason that I was able to make sense of 
the computer was because I am an ac- 
countant. I run the show anyway, so I 
knew exactly what I wanted to get out of 
it. I had to redesign the input to meet the 
requirements of the system, and to pro- 
duce the results that we wanted. It was a 
simple matter of recoding our informa- 
tion to fit the program.’”’ 

To start with, the computer mét some 
resistance from the office staff. After all, 
they are the people most affected by such 
a system. ‘‘Putting the information in is 
not a lot quicker than using the manual 
Kalamazoo system, as you still have to 
code up the invoices. Statement prepara- 
tion, which is what most affects the office 
staff, is much quicker. 

“The person who really does benefit is 
me. I have a lot more information at my 
fingertips. Today, I could tell you exactly 
who all our customers are and how much 
business everyone has done. We are not so 
sophisticated that we can use all informa- 
tion available, with the exception of the 
costing package.”’ 

Each Wednesday morning every 
member of the workforce fills in a 
timesheet for the week up to Tuesday 
night. By Wednesday evening, everyone 
who has issued jobs will have figures for 
their labour costs together with the ap- 
propriate invoices. 

“It is very difficult to tell what effect 
the introduction of the computer has had 
on the company,”’ says Herdman. “‘I took 
the company over at a terrible time. A 
metalworking company is at the fag-end 

(continued on page 107) 


PRACTICAL COMPUTING December 1982 


Applications 


NEC PC-8000 Personal Computer. 


a 


~  NECturns 28 years of computer experience 
to your personal advantage. 


It takes a great computer company to make a great personal computer. 
And from the start, NEC has been a pioneer in computer technology. In fact, 
we invented the all-semiconductor computer in 1959, Now, hundreds of 
innovations later, we’ve made it personal. 

We present the PC-8000, a powerful and friendly business tool that can 
help you get more done in a day than you ever could before. It combines some 
of the most reliable hardware on the market with application packages designed 
to make the most of its unique features. In addition, the PC-8000 accepts 
popular CP/M® business software, making its possibilities virtually limitless. 

The entire PC-8000 system is now available through better computer 
dealers across the country. And that means more than hardware. It means 
effective software, the finest documentation and extensive training to help 


you get the most from your personal computer. So why 
not turn our system to your personal advantage now. NE 


(CP/M is a registered trademark of Digital Research Inc.) Nippon Electric Co, Ltd. 
ii 


okyo, Japan 


NEC Telecommunications Europe Co. Limited 
NEC House, 164/166 Drummond Street, 
London N.W.1 3HP UK 

Telephone: 01-388-6100- Telex: 2619 


Write for more information NAME = . 
about the NEC PC-8000. COMPANY 


ADDRESS ____- — : _ — == = = 2 = 
Attach this coupon to your letterhead and mail it to NEC Telecommunications Europe Co. Limited, NEC House, 164/166 Drummond Street, London N.W.1 3HP, U.K. 
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THE GALAXY 1 COMPUTER 


The cost effective solution to 
your computer needs for only 


£1,450* 


The Galaxy 1 desk top computer system can be used in education, small 
business applications, word processing, stock control and a host of other 
environments. Our choice of CP/Mas the operating system means that our 
customers can select a suitable application package from the widest possible 
range. 

However, unlike our competitors, we supply not only the hardware but all the essential 
system software needed to start using the Galaxy 1 as soon as it is installed. We have adopted 
COMAL-80 as our standard language. This structured basic is rapidly gaining widespread 


acceptance and popularity especially in the education market, offering much greater flexibility 


and ease of use than existing Basics. We also supply a very powerful Z80 assembler/ 
editor called GEM ZAP with GEM PEN, a compact but very powerful word processing 
package. The system software suite is completed with GEM DEBUG, a useful machine 
code program de-bugging utility. 

Modular design means reliability and ease of maintenance. Unlike many other manufacturers 
Gemini offer a full one year warranty (except Disc heads which are guaranteed for 3 months). Our 
distributors carry a full range of replacement boards thereby facilitating a quick, efficient and cost 
effective back up customer service. 


G 


Telephone Amersham 28321 for the name and address of your nearest distributor. 
* Dealer enquiries invited. 


Features include: 

@ Twin Z80 Processors 

@ 64K Dynamic RAM 

@ 800 K Disc Based Storage 

@ 80x 25 Screen Format 

@ Dual Printer Interfaces 

@ Modular Design 

@ CP/M 2.2 Operating system 
@ COMAL-80 - Structured Basic 
@ Z80 Editor/ Assembler 

@ Text Editor & Formatter 

@ Program De-Bugging Utility 


. *Priceis exclusive of 

VAT and is tor 
computer & keyboard 
only — video monitor & 
printer extra. 


British made 


Va Gemini Mic ( OcOMOUEL S Oakfield:‘Corner; Sycamore Road, Amersham, Bucks HP6 5EQ. 
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(continued from page 104) 

of the engineering industry, and engineer- 
ing has been the sector hardest-hit by the 
recession. But we have survived — the in- 
formation has helped. To put it another 
way, I now know more accurately 
whether I am losing money. Things are 
also a little more under control.”’ 


| Better cash flow 


Herdman does not feel that because in- 
| formation is to hand more quickly he can 
react more rapidly to events. The speed 
benefit of the computer is far more direct 
than that: it helps the cash flow. The 
statements for one month’s work go out 
before the end of the first week of the next 
month, barring any slips or delays caused 
by holidays and sickness. The theory is 
that by having the costing information 
available and remember, in this 
business it all comes down to time costing 
— the business is on a much firmer 
| footing. The firm of H A Waller has an 
enormous quantity of invoices relative to 
the size of the turnover. There are an 
awful lot of £6.50 invoices — this is in the 
nature of the trade. Thanks to the com- 
puter, these statements and invoices can 
be prepared in a much more regular way. 

Because so many customers pay as soon 
as they receive their statement the system 


makes a tremendous difference to the! 


| cash flow. The time for the money to turn 

around, from the work being done to the 
bill being paid, is thus reduced. 

There are the usual side benefits from 


installing the accounting software. Herd- | 


man explains: ‘‘With 40 people in the 
company we find that the computer is 
quicker than a manual method. It certain- 
ly is easier.”” 

When he first took over the company 
the staff asked him how long it would be 
before he installed a computer. His 
estimate to them was that it would happen 
within three years — in fact, it was install- 
ed within a few months. Being an accoun- 
tant, Herdman had gleaned some 
knowledge of computers, mainly from 
performing audit trails, while one of his 
accounts clerks had worked using a 
Kalamazoo system for 27 years. 

To allay the fears which naturally arise 
when new technology is in the offing 
Herdman took his clerks along whenever 
he went to look at any computer equip- 
ment. Though they had no previous ex- 
perience of computers they both find it 
easy to use, and like its speed and efficien- 


it would go a little faster. One of them 
works on the computer a couple of days a 
week but feels that working on it all week 


would drive her mad. 


Funnily enough, operators always seem | personal control at all stages. 


cy. Yet there are still times when they wish | 


Applications === 


to find the most interesting things happen 
when data is entered incorrectly. Maybe | 
there is a lesson here for software 
designers. Because data entry is boring, 
operators find that errors wake them up. 
The two clerks at H A Waller are more 
than just operators. They see the whole 
job through, performing all the other 
tasks involved with the work, and this is 
the one sure way of ensuring a measure of 
job satisfaction. 


Sold on computers 

Although he is sold on computers, 
Herdman feels that the company’s regular 
accounting does not need a computer. 
The volume, though high on paperwork, 
is such that the invoices are still done 
manually and are all posted to the | 
Kalamazoo system. He tried operating a | 
manual costing system himself before 
deciding in favour of automation. 

Geoffrey Herdman has strong views 
about how companies should install com- 
puters. He feels being both an accountant 
and owner of his company made the task 
fairly easy, but he sympathises deeply 
with any accountant who has been in- 
structed by a managing director to com- 
puterise and then has to start from 
scratch. The strong point in his favour, he 
believes, was that he could retain firm 


| 


wus lI CRUFEST 82 


Exhibition, Films and Talks on Microcomputer 
Hardware, Software and Peripherals 


Free draw for MICRO computer 
Club Stands 

Bring and Buy stall 
Free parking 
Review of Sinclair Spectrum 
Lectures on small micro applications 


Free Films 
Bare and refreshments 


Close to centre aad Piccadilly station 


Freee Coffee 


Facilities for the Disabled 


SAT 11 DEC 10.30-19.00 SUN 1ZDEC 10.30-15.00 
ENTRY: ADULTS £2 CHILDREN £1 


Half Price with this Coupon! 


UMIST 
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Shipments throughout UK by Securicor. 
We can export to most countries in the world. 


Micro-Spares 
We cannot and will not be beaten on Price! 
19 Roseburn Terrace, Edinburgh EH12. 031-337 5611. 


Manchester 
@ Circle No. 355 


oRINTER BONA Nzg, | 


EPSON PRINTERS AT UNBEATABLE PRICES 


All printers carry a 1 


Payment by Cheque, Access, Visa etc. 
All prices Apply to dlst Jan. 1983, 


MX80 FT I 
MX8e FT I 
MX100 FT Il 


£305 + VAT 
£315 + VAT 
£415 + VAT 


Year Guarantee and come with paper. 
Shipment is by Securicor to your door—Please add 
&7+VAT carriage. 
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a TeleVideo Systems 


TS802 
2x 5%” integral floppy 


8A, BK, 2 serial SZ an exciting new range of 
ports, comms. port. 

sa Microcomputer Systems 
TS802H 

ieee suitable for both single 


Winchester 


18806 and multi-user applications 


The TS806 is a high performance 
multi-tasking, multi-processor 

computer system supporting up to 

six users, each running CP/M* and 
having access to central Winchester/ 
floppy disc mass storage. High speed 
(800K baud) comms. are employed 

each user station can be TS802, TS801 
or TS800 work station (no mass storage) 


TS816 


The TS816 is a 16-user version of 

the TS806, providing 23.5 MB 8” 
Winchester with mag. tape back-up 

and 16 RS422 high-speed comms. ports. 


* TM Digital Research 


FRR RR a on 


collect your Draw Ticket from Stand 5193/4194 at COMPEC 
or phone 07 7 382 6811 or 01-514 1188 for Dealer list 


MIDLECTRON 


MIDLECTRON HOUSE, NOTTINGHAM ROAD, BELPER, DERBY. DES 1JQ BELPER (077382) 6811. Telex 377879 


® Circle No. 172 
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We take all the quessin 
out of terminal buyin 


~ 


¢ 
oF 


Micropute is a fast developing distributor with the sole The Insight Terminal is again, extremely competitively 
aim of guiding you through the systems jungle. We carefully _ priced offering an even greater amount of features than 
test, evaluate and then select the best product from itsown the K?. 
marketplace. We then add our own extensive product 
knowledge and all the necessary ancillaries related to the 
main product. All this fully backed and protected by fast, 
comprehensive nationwide servicing and maintenance 


The latest addition to the already impressive listof this 
terminals features is the option of full graphic display, 
which is now available as an ex-stock item. 


coverage. Delivery on all Insight Terminals is ex-stock and prices 
K9 Terminal Start from as little as £595.00 + VAT. 
Main features: All Micropute products are backed by a nationwide 
@ 80 x 25 (including status line} ®@ Underlining service and maintenance team. 
@ Green display @ Half intensity 
@ Seperate keyboard @ Protected mode For further technical data and the name of your 
@ Function keys ® Line and block graphics "€arest dealer send the coupon now! 
@ Self test @ Televideo compatible =. 
@ Reverse video @ Baudrates to 9600 - Catherine Street, Macclesfield, Cheshire SKI 6QY. 
Tel: (0625) 612759 


The K9 Terminal is undoubtedly one of the most 
competitively priced terminals available on the market today | Name = = Position —————_— a | 
which can offer so many outstanding features. 


The K9 Terminal is supplied to us by .C.L and includes the 
type of back-ups and product development that you would =, CompanyAddress __ : 
expect from a major manufacturer. | | 


Company Name a | 


Delivery is ex-stock and this amazing terminal is now 
available at the incredible price of only: £525.00 + VAT. 


Insight Terminal Tel. No. —_— 
Main features: 
As the K9 Terminal plus, @ Customised for Wordstar 
@ Deeper contraston screen @ Optional 15"screen 
@ Black screen surround @ Optional graphic display 
{eliminates reflections) @ Alternative emulations. 
@ Deeper recessed screen VT52, Beehive 


Catherine Street, Macclesfield, Cheshire SKI] 6QY. Tel: (0625) 612759 
@ Circle No. 173 
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THE 16-BIT PERS( 


nt ic sys 4.2 Mb ) disk storage, 
wit s doubles % re than 
any other | 


=r CO! pa 
As aresult, the Sirius is suitable from the start for large record 
processing applications. And with 5 and 10 Mbyte Winchester disk 
drives scheduled for early introduction, the Sirius can easily match 
your own organisation's growth. 
SOFTWARE THAT TALKS BACK _ : 
And built into every Sirius is a revolutionary new concept: 
An audio decoder that can play back verbal messages and prompts 
under program instruction to assist the non-computer people to get 
acquainted with the software more quickly. 
NEW 16-BIT SOFTWARE a 
Allthe big names in applications software are on the Sirius: ACT's 
Pulsar for accounting, WordStar for word processing, MicroModelter 
for financial modelling and SuperCalc the “spread sheet” program. 
Plus the exciting SELECT, the only word processor that teaches 
you how to use it in less than 90 minutes. - 
And more than 100 top software Companies are currently =— an 
developing specialist software for every business and profession : we en 
from the motor trade to solicitors. my os 
ins hek he EE PSH oe 
The ACT octagon encapsulates our philosophy of ah coher wwe 
\Y providing users with a single source for their es ~~ * 
computing solutions. 2 
ACT products include personal computers — . 
network micro-computer systems — turnkey mini 
computers and a total range of services, including 
software development, computer field engineer- 
ing, computer supplies, and a complete range of 
Bureau Services. 
The eight specialist ACT companies are each leaders 
in their field and are wholly owned by Applied 
Computer Techniques (Holdings) p.I.c., one of Britain's 
largest and most successful computer companies. 


YJ 


FILS 1 
wwe Price £2,395 


MORE LANGUAGES 

The Sirius has More: available programming languages than 
any newly-introduced personal computer. Microsoft's BASIC 86, 
interpretative or compiled: CBASIC, a choice of several versions of 
COBOL, three different PASCAL's and:a-full scale FORTRAN 

The benefits? Programmers and software houses are making 
the Sirius their first choice computer for business software 
development. 

Unlike other personal computers, the ACT Sirius 1 is delivered 
with the two industry standard operating systems at 16-bit level — 
MS-DOS and CP/M-86. Once again a guarantee now of the widest 
choice of off-the-shelf 16-bit software. 

And further operating systems are under development. The 
much vaunted UNIX and a new system to support a low cost local 
area network. 

COMMUNICATIONS 

The Sirius is the ideal communications system, with two 
independent RS232 communications ports in addition to parallel 
and IEEE 488 ports. Available. NOW are all the facilities required to 
communicate directly with large, mainframe computers. 

Further backing is available by way of a dedicated Sirius 
Training Centre, run by ACT and open to all. 

To support the product ACT has atruly professional network of 
systems dealers, hand picked for its knowledge of the business environ- 
ment, enabling top quality support to always be close at hand. 

ACT SIRIUS 1 — THE COMPLETE ‘16-bit personal computer. 


To know more about the 16-bit ACT Sirius 1 and its exciting range 
of 16-bit software, clip the coupon and 


return it to:— ineed to 
Ow more about 


ACT (Sirius) Ltd.,  /*enianeee 


FREEPOST, Name: 
Halesowen, West Midlands, ne 

ae ABR. Position: 

Company: 


Or call for details now on 


, 021-501 2284 


Adaress: 


\ Price excludes VAT. 
' Telephone: Gay Fora dealer 
; may qualify for a dealership. 
® Circle No. 174 Please send a dealer 


application packC] 


Ut| 


_ Accounting 
Business Systems 


With intense competition existing 
between rival hardware companies, 
TABS software remains the largest selling 
accounting business software in the UK. 

Few business applications are beyond 
the scope of this immensely popular, fully 
integrated, modular system which 
currently comprises: Sales Ledger, 
Purchase Ledger, Nominal Ledger, Job 
Costing, Stock Control, Payroll, Fast 
Data Entry, Sales Order Processing, 
Management Accounts, Invoice 
Compiler, Mail List, Word Processor. 


PART 


061 832 8: 
Computaccount 08926 5765. TY 


09745 344. SOUTH GLAMORGAN: Data Plant 0222 40411. 


Not only is the system designed to help 
with all the functions of a busy office but it 
is also designed to run on most micro- 
computers including the “‘new 
generation” 16 bit machines. 

With over 2,500 installations and over 
14,000 modules being run in the UK and 
overseas its unparalleled success has been 
due not only to the proven quality of the 
software but also to the friendly, unbiased 
advice that we give our visitors at our 
regular free seminars and demonstrations 
held throughout the country. 


| ATING DEALERS: LONDON: Andrew & Co 01 402 6911; Data Management Systems 01 739 8692; Q.E.D. Computers 01 959 7403/8346. AVON: Colston 
Computer Centre Ltd 0272 276619. BERKSHIRE: Decision Support Systems Ltd 0628 76887; Thames Valley Systems 0734 581829. BUCKINGHAMSHIRE: Cardinal 
Computers Ltd 06284 73776/73074. CHESHIRE: Desktop Computing 0925 415415. DERBYSHIRE: FBC BE 
054 884 3520. GLOUCESTERSHIRE: Computer Shack 0242 584343. KENT: A.E.C. Business Systems 0732 864829; Page One Systems Ltd 0795 53116; The Data 
press Co Ltd 0303 41618. LANCASHIRE: Mipac Services 0524 62033. LINCOLNSHIRE: ZR (Computers) 0522 31621. MANCHESTER: Sumner Jackson & CoLtd 
2 8261. NORFOLK: Synergy Computer Systems Ltd 0603 503015/6/7. NOTTINGHAMSHIRE: Micro People Ltd 06076 69117. SOMERSET: Computer Sales & 
Marketing 06438 3526; The oe Room 0935 73023. SURREY: Computron 01 943 1113; Interlex Ltd 01 943 0968; Micro-Engineering Ltd 01 930 5678. SUSSEX: 
E & WEAR: Microcore 0632 846878; Quality Micro Products 0632 614646. WEST MIDLANDS: Beta Computer Services 0676 34664; 

Datacraft (Computer Systems) 021 705 1906; 1.S.L. Ltd 0922 26282; P.J. New Computers Ltd 021 742 6801. WILTSHIRE: Fyne Computing 0722 20323; J.R.M. 
Software Ltd 02214 65691. WORCESTERSHIRE: Spinks Computer Systems Ltd 0905 29466. NORTHERN IRELAND: FACS 0662 47618. WALES: DYFED: Aberdata 


Please complete and return the coupon to TABS Ltd, Sopers House, Chantry Way, Andover, Hants. SP10 1PE. 


O 32 page introductory booklet 
O User Book (please send £10.00 (inc. P&P)) 
D Details on Free Seminars and demonstrations 


D Dealer plans 
O Price List 
D Video Training Tapes 


Name 
Address __ 


Signature 


| enclose cheque/postal order for £ cats 


Andover (0264) 58933 


stems Ltd 0332 365280. DEVONSHIRE: Keel Data Systems 


Further, great care is taken in training 
our Accredited Dealers and our end users 
so that when you choose TABS software 
you are also choosing a product which is 
fully supported both by your Accredited 
Dealer and by TABS own personnel. 

To find out how the businessman’s 
number one choice would help you and 
your business phone Andover (0264) 
58933 or fill in the coupon. 


Free London 
Demonstrations and 
Seminars are held at 
the World Trade 
Centre within a few 
minutes walk of 
Tower Hill tube 
station. 


PC12 
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M @appia computer 


A fresh new 48K Apple 
Il will only cost you: 


5 £499 


(While stocks last!) 


| ~Disk Drives 


Apple disk drives at ISICAIC ...---sesrererreneereeee 
i theseamazing A wT SY eee eee | SUTENG/ Plot ............, 
" low prices! 
4 — 


With Controller £270 —ee: ()\p- We VISUNC cece cece 
Without Controller £220 MX80T (Type 3)....... we z | VISISCREGUIE ..........-.--- 


= MX80F/T (Type 3)..... 
MXIOOF/T (Type 3).....£420. # Fl 4 


h licati 
A p p em " Other printer prices on application t | pte 


—_— = 2. — —_ 280 System (Microsoft) £184 


Parallel Printer Card...... 80 Col System (Videx)..£199 
Fi Serial Printer Card....... 16K RAM Card... a 2 
| Pascal Card ......... 32K RAM Card... £ 
= = 


VISICALL 


FALL LATEST 
PACKAGING VERSIONS! 


At these prices, it 
must be the top i, 
the crop! 

28K 1995 


Eurocolour Car ; 128K RAM Card........... 
256K 2495 L 


TEC 40cps......... ; 
hee TEC 55pcs ini anges DoS 
Haga - Ricoh 1600 ... Recess EOD) 
Denshi Ricoh Flowriter.........................£1575 
12” Green Diablo 630 RO....... 


Bits'n'Bytes ; 


Numeric Keypad. £75 WN fa 

Joystick (TKC).............£24 Data Factory 5... 
Paddles £15 0 tal yy Datastat 
Cooling Fah. £50 mat i 
Voltage Stabiliser......£170 call 
AegUAIC Coupler £200 Vlasac Orbit Accounting Modules are Acces....... 
10 BASF 5.25“ disks £18 Mathemagic 0.0... ES fully integrated, however, to use this 


Listing. Paper Boe Graphmadic ... sesesntnnen facility, a third disk drive with 


Locking Disk Box £20 
Pivecabbers i Mathe/Graphmagic (Pach. : controller and a pascal card are 


Daisywheels Micromodeller ‘7 necessary. . 
Apple Project Manager = General Ledger greeter Re Word Processing 
a Order Tracking SySteM...........-..css0 Sales Ledger .......... os i 
Mail Order B_ Hand Holding Basic . PurchaseLedger a Applewriter de <a << EEN cx chp - 
pets: Personal FINAMCE.....ssscssscsessescsussesens Stock Control .......... eS Applewriter Il Page 
Weacceptboth Accessand  Applesoft Compiler... $TIO— PAYTOIL cs ssccscccecseseeeeeeee Bete Wordstar 3.0. PreedTbase 
Barclaycard, subject to a Locksmith 4.1.... ei AUto INVOICET oo... cccccocccceceeceenseee Mailmerge ............... 
5% surcharge. Telephone a DOS Tool Kit... — 
orders are welcome on. Pascal Tutor... . i TABS 


01-2 78 3 838 Pascal Programmer... ea MODULES 

et ey ON REQUEST 
=| : 
Please add 1.5% to your order for UK delivery charge. Securicor 
delivery by arrangement 


jive All goods are normally despatched same day. 
All goods are normally carried in stock, however. please confirm before collecting. 
We are open from 9.30 to 5.00 on Mondays to Saturdays. 


ATA SYSTEMS FULL RANGE OF SOFTWARE 
4 ALBION HOUSE, 1 BACK HILL, LONDON EC1 eae PERIPHER eee 
' , 1 
01-278 3838/01-278 5285 PLEASE PHONE FOR LIST. 


Buy 8 with 


ID 


%*4 DRAGON:32 £173 | 


NEWBRAIN A £199 
(MODEL AD £229) 


owt 
@ Circle No. 176 
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@ REM 
1 REM 
2 REN 
3 REM 
4 REM 
S REM 
& REM 


Microcomputer plays 


| 


SOTO 
MAYFAIR 


ra 


COPYRIGHT 27 APRIL 1982 
PET MONOPOLY 

BY MARK CALLAWAY 

16 LEALANDS, 

LESBURY, 

ALNWICK, 
NORTHUMBERLAND. 


3997 IIS="YPLHSBCMOUSEV We tT 
7998 DATRI62,255, 189.255, 127, 201.32,240, 10,201, 96,240,6, 169, 1,141,255,3,96, 282, 


13000 
10665 
1aese 
14855 
10856 
1@@as9 
18168 
19110 
10120 
16136 
18131 
16140 
10158 
10166 
18176 
1etse 
18198 
10218 
16236 
18250 


68 DATAIGG, 58,6, 38, 96,276,400, 550.3," 


162: 

1026820 
1829 
16318 
18320 
18330 
10346 
183568 
10360 
1038@ 
18398 
10414 
18438 
10440 
18450 
10460 
18470 
16480 
10498 
18518 
18520 
18540 
18550 
1057@ 
18590 
18591 
1a592 
16593 
16594 
18595 
18596 
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1S 
3999 DATAZ36, 169,40, 141,255,3,96 


FORX=826 T0853 - RERDA: POKEX, A: NEXT: TY=1:W7=1A9=1 

DIMCC#¢15, 2), CH2615,2),C#C15),HFC15), B2C48, 11), DSC48), 02010, 2),83¢39) 
FORW=6T039:FORY=@8TO7 : READB“~CH.Y> 

IFB2<H, @=BTHENLASSS 

NEXTY: READBX Cis 11) 

READD$(W> : NEXTH 

WES="@x0@kee=18" 

DIMDDS(6> : FORX=1T06 ‘: READDD$¢X) = NEXT 

GOTO17999 

GOT011900 

GOSUB1 1160 

GOSUB1 1590: PRINT" MYOUR® : PRINT" THROW" : R2T :FORX=1TO2580 = NEXTX 
GOSUB1159@:PRINT" sy =“: PRINT" THROW" 

IFR=TTHEN1619@ 
IFR>TTHENPRINT" YOU ":PRINT"START" : FORX=1 T0588@ : NEXT : GOTO! 1898 
PRINT" MI ":PRINT"START” : FORX#1T04800: NEXT -GOTO11900 

PRINT" @DRAW" -FORX=1 TO3@G@>NEXT:PRINT"7) "=PRINT’IT)" -GOTO1014@ 
DATAG, G0,68,56,.2, 18,38, 28, 168,258,1,0LD KENT ROAD, @.COMMUNITY CHEST 
DATAGG, 50, 4,20,60, 198,328,458, 1. “WHITECHAPEL ROAD”,@,. INCOME TAX $200 
DATA208, 0.6,0,.6,8,.0,8,2, "KINGS CROSS STATION" 

THE “ae BETAS TON: 2 @, CHANCE 
DATA100, 50,6, 30,90, 270, 400, 55@, 3, "EUSTON 

DATA 2@,50,8,48, 108, 380, 450, 660,3, PENTONVILLE ROAD, , JAIL 

DATAL4@. 106, 18,58, 150,458,625,758.4,"PALL MALL” 
DATA15@.0,0,0,0,8.0,0.5, "ELECTRIC COMPRNY" 

DATAL4@, 100, 16,54, 158, 45@, 625. 758. 4. "WHI TEHALL” 

DATAI6G, 106, 12,68, 138,500, 760,900,4,"NOPTHUMBERLD AVE. ' 

DATA280, 6,8,0,6,6,8,0.2. “MARYLEROHE STATION” 

DATAIS&, 100, 14,78, 208,558,758, 950,6,R0W STREET, @, COMMUNITY CHEST 
DATAL 86, 180, 14, 78, 208, 554, 750, 958.6, "MARLBOROUGH ST. 

DATAZQG, 100, 16,88,220,600,80G, 10@G,6,VINE STREET,@, FREE PARKING 
DATA220, 15@, 18. 94,258, 78@,875, 1050.7, THE STRAND.@,CHANCE 

DATA220, 158, 18, 98,250, 700,875. 1@58,7. "FLEET STREET" 

DATA24@, 15@, 20, 180, 300. 750,925, 1100.7," TRAFALGAR SQUARE" 

DATA2ZG2. 8,0,8,0,8,0-8,2,"FENCHURCH ST. STATION” 

DATAZES, 154, 22, 116, 338,800,975, 1158-8. "LEICESTER SQUARE" 

DATA26@, 150. 22, 116,338,800, 975, 1156.8, "COVENTRY STREET" 
DATR150,@,0,0,0,0,8,.@,5, "WATER WORKS” ‘2 
DATA28@, 158, 22, 120.360, 958, 1025, 1280,8.PICCADILLY.@,GQTO JAIL 
DATA3@G, 200,26, 130,390,900, 11@0,1275,9, "REGENT STREET" 
DATA3@@, 208, 26, 130, 390, 900, 1188,1275,9,0XFORD STREET, &,COMMUNITY CHEST 
DATA320, 248, 28, 158,450, 1200, 1280, 1400,9,"BOND STREET" 

DATA280, 4,.8,0,0,0,8,8,2. "LIVERPOOL ST. STATION", @,CHANCE 
DATA3SG, 290, 35, 175. 50, 1160, 1 366. 1500, 1G,PARK LANE,@,SUPER TAX $100 
DATA480, 268,59, 200, 688, 1408, 1788, 2000, 13, “MAYFAIR” 

DATA" A rues! » Meni 


16600 
10614 
18620 
10640 
10660 
10690 
1e70a 
10716 
18726 
18738 
10740 
10756 
10766 
16788 
10800 
108168 
16828 
19838 
16840 
Lasse 
108¢6a 
19873 
18686 
1689@ 
18980 
19913 
183920 
18938 
18943 
19958 


Mark Callaway has 
written a program 
which makes paper 
money and chance cards 
a thing of the past. 


PET MONOPOLY was developed as a simple 
exercise in artificial intelligence which at 
the same time generates a playable and 
entertaining game. The computer plays 
against a human opponent, following 
precisely the rules of the original board 
game. Pet Monopoly eliminates the need 
for paper money, title deed cards, etc. of 
the board game: the computer acts as 
banker while quietly handling all these 
items. 

The computer’s tactics are strongly bias- 
ed against undevelopable properties, that 
is, stations and utilities and the green Bond 
Street set. Lines 35000 onwards may be 
rewritten if you wish to change the com- 
puter’s bias. 

Line 35000 begins the subroutine which 

decided if the compute should buy a 


DATA" MUST MAKE GENERAL REPAIRS ON ALL OF | HOLISES",@ 

DATA"® ~ ASSESSED FOR STREET REPAIRS",& 

DATA“TAKE A TRIP TO MARLYLEBONE STATION".@,ADVANCE TO MAYFAIR,@ 
DATA"ADVANCE TO TRAFALGAR SQUARE",@,ADVANCE TO PALL NALL,@ 
DATA"ADVANCE TO GO",.@,GO BACK THREE SPACES.@ 

DATAGO TO JAIL,@,"GET OUT OF JAIL FREE™.@ 

DATA" DRUNK IN CHARGE FINE $20",~-20 

DATR'SPEEDING FIWE £15",-15 

DATA’ BANK PAYS — DIVIDEND OF #5@",50 

DATA" | BUILDING LOAN MATURES RECEIVE £15@",15@ 

DATA"PAY SCHOOL FEES GF #158",-15@ 6 

DATA“ HAVE WON A CROSSWORD COMPETITION COLLECT £160",100 
DATR"ADVAHCE TO GO",8,GOTO JAIL.@ 

DATA"GET OUT OF JAIL FREE",@.GO BACK TO GLD KENT ROAD.@ 
DATA"IT IS 1 BIRTHDAY COLLECT £18",6 

DATA"PAY A $1@ FINE OR TARE A CHANCE*.@ 

DATA"BANK ERROR IN | FAYOUR COLLECT #2@3°, 200 

DATA" DOCTORS FEE PAY §50",-50 

DATA"RECIEVE INTEREST ON 7% PREFERENCE SHARES$25", 25 

DATA" INCOME TAX REFUND COLLECT £2@",20 
DATA"PAY J INSURANCE FREMIUN #50",-5@ 
DATA“FROM SALE OF STOCK *# GET §59°,50 
[WTA"* INHERIT £1G0",100 

DATA“ANNUITY MATURES COLLECT #180", 10a 
DATA"PRY HOSPITAL £100".-100 

DATA"~ HAVE WON SECOND PRIZE It! R BEAUTY 
REMF = IN, G=C1T 

Q=LEN(F E> 

Gs=Fs 

FORX=1700° IFASCCMIDSCGE, X >! 


CONTEST COLLECT #10", 16 


>132THEN 10970 


12968 Q=LENCGS> :NEXTX > RETURN 

12978 AS=LEFTS#(GE,X-1) = BS=RIGHT ECGS, Q-X) ‘CS=MIDECGS,X,1> 
10986 IFC$="*"ANDTY=1THENCS="I" °GOTO1106e 

iG99G [FC#="e"ANDTY=2THENCS="YOU" SOTO1 1960 

11808 IFC. I"ANDT=1THENCS="My" -GOTO1 1660 

11316 [FCs “ANDTY=2THENCS=" YOUR" > GOTO11@60 

11920 “ANDTY=1THENC S= 

11930 1 "AUD TY=2THENCS= 

11340 | "ANDTY's1 THENCT="AM" “GOTOL 1068 

11356 "ANDTY'=2THENCS="ARE” :GOTOL1960 


11334 icc 


12855 
11362 


11376 
“11088 


113898 
11118 
11itt 
11128 
11138 
11148 
11141 
11142 
11143 
11144 
11145 
11156 
11168 
11161 
L1178 
U 180 


"ANDTY=1tTHENCS=" 
"ADT = THENCE= "70" 
GF=AE+CS+ES 'O0TO10968 

PRINT"TINIF YOU EVER WANT TO SAVE A GAME OH TAPE OR DISK,HOW WOULD YOU LIK 


* GOTO11660 
GOTO11966 


PRINT" TO DO IT- 

PRINT"1) ON TAPE #1" 

FRINT"3> ON DISK #@" 

PRINT"4)> ON DISK #1" 

PRINT" TYPE IN ‘QUR CHOICE"; 

INPUTW6 

TFW6<1ORWE>4 THEN! 1130 

IFNG6<3THEN 1158 

PRINT"HAS FILE#1 BEEN OPENED AS A COMneND 
GETAS : [FAS=""THENT 1143 

IFAS="¥"THENCLOSE1 .GOTO17788 
IFAS<>"N" THENI 11493 

GOTO1 7728 

[F351=1THEN1 1780 

PRINT" ROR@BORRL 
POKE1S8.8 

FORH=32855T033705S TEP 4@ : POKEX . 193 = POKEX+23, 161 -NEXT 


CHANEL ¢'7-N>?" 
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human at Monopoly 


property or not. Q is the number of the 
property, 0 to 39, and Q1 is set to 1 if the 
player has already been offered the 
chance to buy the property but has refus- 
ed. The subroutine sets Q3 to 1 if the 
computer buys the property, and 0 if it | 
should not. Lines 35000 to 35030 calcu- 
late the assets of the computer and 
stores this value in XT, which represents 
the value of the Pet’s cash plus the mor- 
tgage value of its unmortgaged, 
undeveloped property. 

In line 30000 the rows in matrix Q2 corres- 
pond to each set number. Column zero is 
the number of unowned properties in 
that set, column one is the number of 
properties in that set owned by the Pet 
and column two Is the number owned by 
the player. 

Line 35050 computes whether the cost of 
the property is greater than the Pet’s 
assets. 

Line 35060 separates developable from | 
undevelopable sets. 

Line 35070 finds out whether the property 
in question will complete a set for the 
player; unless the player has already 
refused to buy it then the computer buys 
it. Line 35080 causes the Pet to buy the 


(continued on next page) | 


11136 FORX=337361T033736+21 : POKEX, 39: NEXT 
11206 PRPRPRLORIKECC ANCBINS KE] BCH ERPYBIA" 
11218 FR > ae eSs st ee eSs $ Oa OBS SOOCOSIL" 
11228 Far ee" 
11238 FI ",SPC¢16)5" ime" 
11248 PR IST] "5 SPC<%16)5" seca" 
11258 i bes) "5 SPCC 16);" imeem” 
11268 G DIELS SPCC16)5" ine" 
11276 4" Bie 5 SPC(16)5" neem” 
11288 BAH! "5 SPCC16)5" ISNA! 

11296 : Os "SSPC(16)5" meee” 
11368 eiss oe =0U Ms" 
11318 ebm =NE ta" 
11320 WEDS "5 SPCC16);" ESS" 
11330 

11348 

14350 

11368 

11376 

1138e 

11696 

11464 

11416 ‘ BITOS== 04 === DK ne 080 0 BS $ WeoREE)" 
11488 :2=BXCW, 9) IFZ=@THEN1 1506 
11493 GOSUB11526 

£1508 HEXTW 

11518 GOTO11638 

11526 IFWC1 1 THENXX=H :'Y=@: GOTO! 1560 

11538 [FWC21 THENXX=16: '7=W-16:GOTO11569 

11540 [FNC31 THENXX=30-W: ¥=10:G0TO11568 

1155@ XX=0: ¥=48-1 

11560 POKE32896+¢Xx#2)+<V #88), 17642 

11578 RETURN 

11530 RETURN 

11590 FORK=1TOL@:X7=INTCRND(1 #6) +1 :'7=INTCRNDC 16) +1 
11608 REM 

1161@ PRINT" ae 5 DDS (X75 "IMM" | DDSCV7> 
11626 T=KX7+¥7 NEXT RETURN 

1163@ H=U:GOSUB1 1646: U2=xX: U3=¥ : W=F : GOSUB1 1648: P2=Xx: P3=¥:GOT011698 
11648 [FNC] LTHENXX=W' ¥=6: 607011688 

£1650 IFWC21 THENXK=10: -18:GOT01168a 

11666 [FW<C31 THENXX=38-H: y'=168:G0TO11688 

11678 XX=@: ¥=40-W 

11689 RETURN 

11698 Ud=32897+U2%2+¢(U388O) 

11706 P4=32897+P 242+ (P3*8G)-46 

11718 = : EEK(F4) 

11726 Fl IZERESS ANY KEYS! 
11738 0 CONTINUES" 
1174@ POKEU4, 8t :FORX=1T01@@:NEXT 

1175@ POKEU4, U6: POKEP4 , 42: FORX=1T01 40 ‘ NEXT 
11760 FOKEP4, P6:FORX=1T0160: NEXT 

11778 GETAS$: IFAS=""THEN1 1746 

1178@-PRINT "72"; 

11738 RETURN 

11806 FOR¥=8T015:CHACK, 1d=-1°CCXCX, 195-1 NEXT 
11861 FORX=8T015 

11816 Z=INTCRND¢1)#16) 

11820 IFCHZCZ, 1)<>-ITHENLIG1G 

1183@ READHS¢(X),CHZ¢Z, 1) 'CHACZ. 2)‘ NEXTX 
11840 FORX=8T015 

{1350 Z=INTCRND< 19416) 
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Tite 
[2 ie 


uid Oe 


@ IFCO“¢Z, 1 )<>-1 THENI1985@ 


READCS(X), COZCZ, 1° CCHRCZ,29=K : NEXTX 

GOTG16131 

IFTY=1THENL 1978 

IFUA=1THEN1 1940 

IFUR> 1 THENUA=LIA-1 

GOTO12646 

IFCJ=2THEHUA=0.CJ=@:PRINT"YOU’RE FREE": GOTO12630 
IFHJ=2THENUA=@:HJ=0:PRINT"YOU’RE FREE" -GGTO12030 
UMN=UM-5@: UR=6 ‘ GOSUB17230:PRINT"YOU*RE FREE" -GOTO12630 
IF PA=10R<PA> 1 ANDUL C6ANDPN2S@0 9 THEN 2008 


- [FPAOGTHENFA=PA~1 :GOTS1 2040 


507012648 
IFCJ=1THENPA=G°CJ=6:PRINT"I‘M FREE!" GOTO12036 


@ IFHJ=1 THENPA=G:HJ=6°PRINT"I‘M FREE" *GOTG12030 
2020 PM=FM-5a-PA=0:GOSUBL7230:FRINT"I“M FREE" 


395826 - IFPEEK ¢(1023)=1 THEHFORX=1 TOS@G8 : NEXT 
REM 


@ [F352=1THEMX?7= INTCRNDC 1946941 Y7=INTCRNDCL HED +1: T=X7 +77 GOTO 12098 


PRINT'<)" GOSUB11530 


@ IFTY=THENPRINMT" eOUR SS MMITHROW" *50TO12080 


PRINT" Ut ORIRT HRC" 
FORM = 1792500 NEXT 
=f THENDG=DO+?! :GOTO12126 
REM 
f0=0° GOTO12-64 
[FDO<3THENI 2168 
PRINT" 2" [ETY=cTHEN] 2156 
F=1Q FA=3 FRIWT"I i It JAIL”  FORM=1 TOS@00: NEXT : DO=G: GOSUBI 116@°GOTO14166 
J=1@ UR=3 PRINT'YOU’RE IN JAIL" FORK=1TGS800 : NEXT - DO=0:GOSUBI1164:GOTO141 


TF TY=ZTHEN121 38 

Mesa Ue ge PRINT’ Q1°m FREE" FORX=1TO3000 ‘NEXT 
1221 

IFUAD>@THENUA=6 FRINT“OWOUCRE FREE" FORK=1T03006 :HEXT 

IF TY=2THEN 12230 

IFPAD@THENPRINT"“I “i STILL IN JAIL” GOTOI415e 

GOTO012248 

IFURDGTHENPRINT"'WWOU“RE STILL IN JAIL" :GOTC14150 

IF TY=2THENIZ278 


G@ P=P+T : [FP>39THENP=P-49:PL=PL +1: FN=PM+200 


COTO12286 

U=U+T * IFU>39THENU=U-4@: UL=UL +1 ! UM=UMN+266 

GOSUB11166:GOTO19860 

IFTY=2THENI2320 

IFP=4THENPN=F1-206:PRINT"THAT COST ME #266" - GOSUB17230:66T014156 
GOT01233a 

IFU=4 THENUN=LIM-206 > PRINT" THAT COST YOU #266" GOSUB17238:G0T014150 
IFTY'=2THEN1 2360 

IFP<>7ANDP<>Z2ANDP<>36THENI 2880 

G0T012378 

IFUC>7ANDUC>22ANDUC> 36 THEN 1 2886 


@ F¥=h¥<(CHZ~CG, Z)) -GOSUB1G328:PRINTGS 


IFCH“C 8, 2)<>9THEN12496 
IFHJ<OO@THENGOSUB1 2414 PRINT""; GOTO1Z378 


8 GOTO012476 


R1SCHACG, 1): XZ=CHRC2> 

REM 

FORX=1TO15 ; 

CHYEX-1» 1 9=CHACX, 1) - CHACK=1) 2=CHACX, 2) 
NEXTH  CHRCIS, 1)=K1 SCHZCTS, 29=X2 


(listing continued on next page) 
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Games oe" 
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ma 


(continued from previous page) 
property if it will complete a set of its 


of the Pet's complete developable sets, 
Q4\is set to 0 if the computer needs to 
buy more houses. : 
Line 35120 finds out if the property is | 
developable but is not the green set. 
Line 35130 ensures that the Pet's cash property. 


(listing continued from previous page) 


1246@ RETURN - 
12478 3v38zé: REP BEK e282 1 THENF ORX=1 T02000 : NEXT 
12471 HJ=TY:GOTO127: 
12486 SyS826: TEPEEKC 1023)- ITHENFORX= 1 T0200 = NEXT 
12481 IFCHAC@,2) CO@ANDCHZ(8, 2)<>1 THEN 2590 
TFCH2¢@, 2) #1 THENHY=115 >HZ=40:GOTO12510 
Hy'=168: paaee 
O=G: FORK=ATOS9 
IFBACX, 8) OTVTHENI255@ 
IFB2Z¢X) 9) =STHENG=6+HY :GOTO1 2550 
BeprergCuss ee 


IFTY=2THEN1 2530 
PH=PN-G:FRINT"THAT COST ME $"°;Q:GOSUB17236-G0TG1279@ 
UM=UN-O:PRINT“THAT COST YOU #";0-GOSUBI 7230: GOTO12790 
IFCHA(G, 2S THENI 2610 
GOSUB12410:G6T012134 
IFCHH(8,29<>7THENI 2640 
IFTY=2THENU=U-3« Some ieee: GOTO1 2288 
P=P-3: GOSUB1 2419: GOTO12281 
IFCH2CG, 1 >=@THENI 2676 
TF TY=2 THENUM=UM+CHZ¢ 6, 1 : GOSUB17238 'GOTO12792 
Pri=PM+CH%<@, 1 > :GOSUB17238:GOTO12790 
ae ade MAS Ee 


= 2THENRY: 
ippesenee BS 
Mh L[FRK=4THENKK=o4 
TFX=5THENXX=1 1 
IF X=6THENXX= 
IFTY=2THEN 12768 
IFP>=XXTHENMA=208 P=F-4a 
607012778 
IFU>=%XTHENMA= 260 ' U=U-40 
LFTY'=2 THENU=Xx * UM=UN+MA  GOSUB 124 18 = UL =UL + (MAY 208): GOTO12280 
Pak" EM=PM+48: GOSUB1Z410: PL=PL+( MA 280) :GOTO12280 
GOSUB1241@:GO0T0141548 
IFTyY=2THENI2830 
IFP<>2ANDF-C>1 7ANDPC>S3THENI 3169 
GOT812840 
IFUQ2ANDUC 1 7ANDUCSS3THEN I 3169 
GaFOi2900 
H12CCKCO, 1) K2=CC%(0,2> 


CONG 1.1 2=COKCX. 1) COKEX-1,22=CONCX, 2) 
MEST. COZCLS, 19=K1 COREL, 29=X2 
FETURN 
FS=CS(CC268,2 1) SOSUBLG92G: PRINTGS :IFCCH(8, 2>C>1 THENIZ920 
ey GOTO12130 
IFCOZ(G, 292 THEN 2950 
IC STHENGOSUB 12850" PRINT"2)"; BOTO1Z900 


2) C>STHEN1 2980 
THENU=1 : GOSUBL 2850: GOTO1 22068 
OSUBZe5@ GOTO1 2280 
C268, 254 THEN 3020 
T*TY=2THEN1 3016 
EM=FN+10 DmeLne 16 GOSUBI7236.G0TG13150 
FRINT*HAPFY BIRTHDAY” PM=PN-13-UM=UMe19 : GOSUBI 7230 :GOT013158 
@ (=COAG. 2 COSTHENIZ100 
za [= TY=STHENI 3068 
L040 [FFLCSTHENPRIWT" ILL TakE A CHANCE” GOSUB12850 :GOT012370 
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is to line 35140 which buys the property. 
Line 35150 establishes whether the player 
owns some of the property In the set. i 
Line 35160 ensures that Pet's assets areat | UNdevelopable property — a station or 
least £100 more than the cost of the | utility — or a property the player does not 


In line 35170 the computer buys the 
property. 

Line 35180 calculates whether the total 
value of the Pet’s complete developable 
sets is greater than £1200, if it is, then the 
computer does not buy it. 

The AI element of the routines for 
swapping and buying property were 
developed by analysing conventional 
Monopoly play, breaking it down into 
simple If-Then statements. The property 
swaps are very simple, involving only the 
exchange of two properties, with no cash 
subsidies. The two chunks of program 
concerned with swapping are lines 20000 to 
21000, where the player asks to swap by 
pressing W, and lines 16760 to 17180, 
where the computer itself proposes the 
deal. For a swap to go ahead, the Pet must 
have more than £1000, it must receive a 
complete set of developable properties 
which are more valuable than any set the 
player may receive, the property it receives 
must be unmortgaged and the Pet must not 
give away one of a complete set. 

In line 20080, the computer will not 
accept a mortgaged property, even in 


balance after buying a property is at | exchange for another mortgaged property. 
least £200; if it needs to buy more houses | If the face value of the property which the 


own. _ or does not have many complete sets | computer is going to receive is less than the 
In lines 35090 to 35110 Q5 is the total value | then it will not buy the property. Default 
| 
| 


face value of the property it is giving away 
then the swap is blocked by line 20090. The | 
same line blocks swap for an 


(continued on page 121) 


@ PRINT ™I*LL SAY THE FINE" PN=PM-10 ie GO0T01315e 


PRINT"FINE OR CHANCE (F-C ' GOSUB1844 
(FASs"C*TOENGOSUB! 2854 GOTO!C370 
[FS$=*F* THENLMaUM-13:GOSUBIT2 3a" 6)T613150 
GOTS13586e 
ARG: LS BTHENL 3130 
HO a THENU=@ LM=Ul"+208: GOSUB 12358: GOTG12288 
=PM+200: GOSUEIZ858 GOTO12280 
THERUM=UM+C0%48 1)» GOSUBRI7230.60T013150 
*€8,1) SOSUBLT230 
GO5UB1285@ GOTO1415a 
Te PY=2THEN13130 
LEP OSSTHEN13219 
PM=PM—100: PRINT" THAT GOST ME £1@0" S0SUB:7230 GOTOI415@ 


3138 1FUCS SBTHENI321a 


UM=UM-180:FRINT"THAT COST YOU #100" GGSUBI723@ GOTO14150 
LF TY=P THEN! 3240 

[FPC>3@THEN! 3250 

FORX=1TOS@G@ NEXT GOTOID: 30 

1FU= 3@THENFORX=1T05000° NEXT GOTO12150 
TETY=2AHD< U=2Q0RU= 1 90RU=0 THEN 4150 

IF Ty=LANDCF=200RP= 1 S0RP=0 THEM 3150 

IF TY=2THENI3750 


G IF BACP,8)=10RBACP, es 1 THEN! 4150 


IFB4¢P, 8)=8THENL35 14 


OW LFCEP-59/1 GIO INTC (Po 5.710) THENI3376 


2=8-FORX=8TO3 O=(X#10)+5 
{ees 2THENZ=2+1 


Le C25#(2 402-192) UM UN+(25HC2 12-1999 

PRINT" THAT COST ME #°5 (25a¢21(Z-1>>): GOSUBL 7230 :GOTO14150 
GOTO14156 

IFPO 1 2ANDPO28THENI3430 

panes 12,8) =2ANDBYC 2873 =2THENN= 18: GOTO13480 

IFB2CP. 18) =OTHENFM=PM-¢ THX) : UM=UM+¢ T#X > 

IFORC(P, 10) =QTHENPRINT" THAT COST ME $",¢T®X) GOSUB1723@ G0T01415a 


TOP 
IFB2CP,9)>@THENI 3490 
X=1 : FORXX=8T039 
Reena 11)=BA¢P> 11 SAND BACXX, 3) <C> 2ORBAC XK, 9950) THENK=@ 
NEXT 
x=X+t 
PM=FM~(X#< BACP,2))) UMSUM+C CBCP, 2)) > 
PRINT" THAT cast ME $"; CXMCBACP,2))> | GOSUB17238 GOTO14150 
Y=BA%CP, 2+BZ(P, 9). PRINT"THAT COST ME $" 4: UN=UM+¥° PM=Pr-¥ : GOSUBI 7236 :GOTO1 


REM 

IFPLC1 THEN! 3678 

Q=P : Q1 =@: GOSUB3SO6E : IFQ3=@THENI 3670 

BYCP,8)=1 : PM=PM-BYCP, 8) 

PRINT" I“VE BOUGHT “; D$¢P>:GOSUB17230 

GOT014150 

IFUL<C1THEND4 158 

PRINT’! DON’T WANT "DS<P) PRINT"DO YOU WANT TO BUY ".D&¢(P>:> PRINT" CY-N-H)? 


GOSUB1844@- [FAS="¥"THENL 3738 
IFAS="H" THENGOSUB 14148 °N7=0:GOTO1 3606 
IFAS="4"THENI4160 


13 
1372@ GOTO13690 — 
13738 UN=UM-BxCP 3) BxCP, - =2:G0SUB17236 
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0 to 


in one second 


THE RICOH 1600S 


If It’s high performance you're 
looking for, the Ricoh 1600S Is for you, 
offering an amazing 60 characters in 
just ] second, An updated version of 
the tried-and-tested 1600, the new S 
model has been re-designed and fitted 
with all sorts of extras. Yet one thing 
hasn't changed — the price, makin: 
the 1600S cheaper than any sanlvcledt 
model on the market. This superb 
performer incorporates the Z80 micro- 
processor, auto bidirectional printing 
and look-ahead logic, increasing speed 
and efficiency. Other capabilities 
include propartional spacing, graph 
plotting and word processing enhance- 
ments. The printer includes a standard 
centronics interface, and RS232 and 
IEEE options are available. 

The Ricoh 1600S is available only 
from Micropute and their authorised 
dealers, all backed up with a nation- 
wide service network. If you're 
interested in the 1600S either as a 
customer or as a dealer, send the 
coupon now, 


Picture shows 1600s fitted with tractor feed option” 


Please send me details on the Ricoh 1600S 


‘Nome 

re: ition 
ICompany 
Address 


Tel. No 


\RICOH 1600S THE PERFORMANCE HAS 
}RISEN — THE PRICE HASN'T 
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DIABLO QUME SPIN- RICOH 
630 SPRINT 5 WRITER RP.1600 
(10 DATA) 
PRINT SPEED 
(CPS) 40 45/55 55 60 
PRINT ELEMENT DAISY- DAISY- THIMBLE DOUBLE 
WHEEL WHEEL DAISY- 
WHEEL 
AUTO 
BIDIRECTIONAL Yes No No No 
AUTO LOGIC 
SEEKING Yes No Yes No 
PROPORTIONAL 
PRINT 
CAPABILITY Yes Yes Yes No 
EXTENDED 
CHARACTER SET No No Yes Yes 
LETTER QUALITY 
PRINT Yes Yes Yes Yes 
CUSTOM INTER- 
FACE OPTION No No No No 
PRICE £1675 _ £1950 £1950 £1450 1450 


The above information was gathered from distributors and 


abstrocted from their current literature. Prices shown are those 


odvertised at the present time. 


@ Circle No. 177 


Wie 


The 


mputer 
Challenge 


16 colours 
professional keyboard 

full graphics 

real sound 


@ Superb styling - 

@ Choice of 16K RAM or massive 48K RAM 

@ Ergonomic keyboard with 57 moving keys 
® 28 rows x 40 characters high resolution 

®@ Teletext/viewdata compatable graphics 

®@ 6 octaves of real sound plus Hi-Fi output 

® Centronics printer interface and cassette port 
@® Comprehensive user manual 


OPTIONAL MODEM OFFERS COMPUTER PHONE LINK FOR: 
@ ELECTRONIC MAIL @ TELESOFTWARE @ PRESTEL 


FOR HOME: The ORIC-1 is the professional alternative for home computing. 
Superbly styled, the 57 key layout is based upon computers costing manytimes more 4 
an the ORIC, and will help the whole family to learn and understand computing, 
right from day one. The ORIC incorporates an improved version of Microsoft Basic _, 
= for ease of programming and use. For the enthusiasts the computer has laser 

= Zaps, explosions, etc. pre-programmed for games use, with Hi-Fi . 
output for incredible effect. The communications Modem will 

» allow ‘Telesoftware’, message sending, and Prestel use. 

FOR BUSINESS: The ORIC-1 is the answer to many 
= day to day problems. Software is becoming available for 
Payroll, accounts, stock-control, and many more systems 
to help your day to day business organising and control. 
In addition, the ORIC COMMUNICATIONS MODEM will 
allow you to access up to 200,000 pages of Prestel 
information, to send and receive ‘electronic mail’ 
to book hotels, and flights (and pay for them) and to 
look at the lateststock-market and share indexes. 
Imshortthe ORIC-1 is a must for all businesses 
large or small. 
HOW TO ORDER YOQR ORIC-1: By phone: 
Jusgring our telesales number Ascot (0990) 27641. 
By post: You can pay by cheque, postal order 
ACCESS — BARCLAYCARD — AMEX — DINERS. 
(Pleas@ allow 28 days for delivery). y 


Money Back if not satisfied. 
©Copyright ORIC PRODUCTS INTERNATIONAL 1982 


SO WHATS NEW? 


Lots. HAWK designers, with extensive exper- 
ence from themain frameand mini-computer fields, 
were upsetby the lack of security featureson micros 
being sold for business use, where datacorruption 
can have disastrous consequences. HAWKhas an 
impressive—if not unique~set of devices designed 
to help you sleep at night. 


3 WAY KEYSWITCH 

To prevent unauthorized usage of the computer 
this switch can also disable the reset button to 
avoid accidental program crashes. 


OPERATING STATUS MONITOR 

Special hardware and software lights a “Run 
Light" on the front console when the system is 
Operating normally. 


RESET BUZZER 
This tells you when the reset has been pressed 
whilst it is enabled. 


DISKETTE DRIVE INTERLOCK 


HAWK will notlet you switch off whilsta diskette 
is loaded, thus avoiding accidental disc corruption. 


CONTINUOUSLY RUNNING 
SELF-DIAGNOSTICS 

In “Background” mode, these micro programs 
continuously monitor the health of the system and 
log failures, often long before the user would other- 
wise detect problems. 


DIAGNOSTIC MICROPROGRAMS 

Built into the “Bootstrap” PROM and therefore 
not dependent upon correct disk operations, you 
oryour service engineer, can quickly diagnose the 
problem areainthe unlikely eventof system failure. 
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THE HAWK 
HAS HATCHED! 


SWITCHED MAINS OUTLETS 


Switching off the HAWK can also automatically 
remove power from your VDU and printer. 


HIGH RELIABILITY 

HAWK designers have caréfully selected top 
quality components to minimise the risk of break- 
down. 


1 YEAR GUARANTEE 


Because of the high reliability built in, HAWK 
can offer a1 year, return to factory, guarantee. 


SWITCH MODE POWER SUPPLY 

This caters for the kind of dirty and variable 
mains often foundinindustrial environments. HAWK 
has been successfully tested on the same circuit 
as, and adjacent to, electric arc welding (one of the 
worst sources Of problems) and can even survive 
thunderstorms where the lights will visibly dim. 


METAL CASE 


This provides both strengthand style and gives 
electrical screening to minimise interference. 
it is an unobtrusive 5.1” x 17" x 17.1". 


HAWK COMPUTERS- 


AND WHAT ISN’T? 


HAWK’s designers considered several 8 and 
16 bit mpu chips and chose the 4MHz Z 8 g@A 
because ofthe vastrange of available applications 
software and perfectly adequate processing speed. 
This is coupled with a minimum of 66K bytes 
memory (expandable to 288K), the industry stan- 
dard CP/M* 2.2 and disc storage (floppy and/or 
hard) from 780K bytes to over 25M bytes. 


THE PRICE 

HAWK, with all its valuable extra features, costs 
no more than the majority of comparable systems 
without them. 


DEALERS 

To give adequate local support, HAWK is sold 
through dealers. There are still opportunities in 
some areas for Suitably experienced companies to 
be appointed as HAWK dealers. Please contact 
Jonn Spencer at HAWK 


FOR FURTHER DETAILS 


Please phone or write to the Sales Department 
atthe address shown below orcontact your nearest 
HAWK dealer. 


» 
) @ Circle No. 179 


“BUILT UP TO A STANDARD NOT DOWN TOA PRICE » 


PARK HOUSE 88-102 KINGSLEY PARK TERRACE NORTHAMPTON NNe2 7HJ_ TEL (0604) 710522 


TAT DOMES 


EPL UE 


Pre 


a 


=o), 


Pa Ll 


Ideally the two swap routines should be 
completely rewritten and replaced with 
routines capable of handling swaps 
involving more than one property and cash 
as well. Unfortunately, this proved very 
difficult as there is only about 1K of RAM 
left on a 32K Pet. 

The swap routine in lines 16760 to 17180 
is more complicated. The computer goes 
through each set of developable property 
and looks to see if the player owns the one 
property needed to complete a set for the 
Pet. If it finds one the computer offers the 
player its less-valuable properties in 
exchange. The routine is further 
complicated by the way it has been 
translated into Basic: to ensure that the 
computer will only ask to swap a property 
if it has something to offer in exchange, all 
the computer’s decisions are made before 
it prints anything on the screen. 

If the human player does not want to 
swap, or if it is not the Pet’s turn, or if the 
Pet has less than £1,000, then line 16760 
bypasses the swap routine. In line 16810, 
AQ is 1 greater than the set number which 


(continued from page 116) 
own or aswap fora similar property. If the 
player wants a property which is not 
owned by the computer then the swap is 
blocked by line 20100. The computer then 
sets up Q2 as in line 30000. 

If the property being offered by the 
player will not complete a set for the 


computer, or if the computer is giving 


away a property from a complete set, then 
line 20140 blocks the swap. If the Pet has 
less than £1000 the deal is blocked by line 
20150. 

The swap routine is rather too strict. For 
example, the first condition in line 20090 
should only apply if the player is going to 
receive a complete developable set and has 
enough cash to put houses on that set. 


the computer tried to swap last time. So if 
the computer is interested in swapping 
more than one property, it will ask to swap 
the desired properties in rotation. The loop 
X goes through all the sets of properties as 
the Pet looks for a set it is interested in. 
The Pet never wants a station or a utility 
from you, and it is avoided by line 16820. 


(continued on next page) 


(listing continued from page 116) 


GOTO14150 

6 IFBACU,8)=20RBX<U, 189=1 THENI415@ 
IFB2(U, 3) =@THENI 3956 
IF €(U-53.189<>1NT¢CU-5)71G) THEN13830 
Z=6:FORX=OT03:G=(x#10)+5 
TEBuCQ, 8)=1THENZ=Z*1 
UM=| UN ¢ 62 P6Z> 199425) ° PM=PM+¢ (2702-19) #25) 
PRINT" THAT COST YOU €"; (C2TCZ-1))#25) : GOSUB17230: GOTO 4150 
IFUCD 1 2ANDUC>28 THEN 3878 
IFBAC12.8)=1ANDBX (28, 8) = 1 THENX=10:G0TO1 3960 
=4 


6 
13870 IFBZCU, 9>>@THENY=BxCU. BACU,9>+2>>PRINT"THAT COST YOU 
GOSUB1 7230 
13971 AS eel ced 
1387; ?FORXX=@T039 
TeReogt sD =Bz(U.11 DANDC BAC XX, B9<D 1 ORBAC XK, 99>G) THENX=@ 
NEK+1 
UM=UN-CK#CBACU, 2)? = PM=PM#C REC BACU, 2>> > 
PRINT“THAT COST YOU #"3 (X#¢BR(U.2>>):GOSUBI723@° GOTO14150 
IFULC1THEN1 4636 
PRINT"DO YOU WANT TO BUY "; DCU): PRINT" ¢'Y-N-H>?"; 
GOSUB 18446: IFAF="Y"THENPRINT = GOTO14126 
IFA$="H" THENGOSUB 1 414 -=N7=@: GOTO13960 
IFAS<>"N"THENI397@ 
PRINT"N" -G=U: Qi=1 : GOSUB3S009: IFQ3=GTHEN1464 1 
IFPL¢1 THENI 4156 
GOoTO14878 
FRINT"I DON’T WANT IT EITHER" :FORX=1TO3E3 ‘NEXT :GOTG14154 
B2CU, 8>=1 PM=PM~BACU, 8) PRINT" I“VE BOUGHT IT" > GOSUB17230 
GOTO14156 
B2CU,8>=2 -UM=UM-B2ZCU, @> : GOSUBL 7230 > GOTO14158 
N7=1 ‘GOTO14168 
S¥S826 : IFFEEK¢ 1823 =1 THENFORX= 1 T4886 : NEXT 
POKE 158.08 
PRINT” TRRPRRICONMANDID EPP RRORERRRBERESS" 
em 
PLIST OF YOUR PROPERTY" 
BLIST OF MY PROPERTY" 
LIST UN-OWHED PROPERT? 
BIEUY HOUSES" 
IEE CASH" 
BISEE BOARD" 
@BEE A CARD" 
BOR OE 
T OUT GF JAIL” 


14226 
14230 
14248 
14256 


PEELL HOUSES" 
BEND GAME" 
BEAVE GANE" 
BISWAP PROPERTY" 
BICHANGE YOUR Cue 
BISFEED UP GAME 
23F ACES" 


> PRINT" sine” FoRe=1TO16 PRINTTAB(28) MIDECIIF+X. 

B FRINT" MOcOReRITYFE [4 YOUR COREE 

@ [FPEEK<152)= =OTHENDETAS TFAS="" THEM 
IFAS=" “ORPEEK(1S22= TTHEMPRINT” a 


1s HEXT 
35 


coTer6109 
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UMSUM~ ¢T#X) : PISPIM+ (T#X> “PRINT THAT COST YOU $"5T#X:GOSUB17230: GOTO14150 
$°Y"PM=PreN UNUM": 


14368 
14365 
14378 
14330 
14330 
14400 
14414 
14420 
14430 
14440 
14456 
14460 
14465 
14478 
14480 
144908 
14568 
14516 
14520 
14538 
14544 
1455@ 
14560 


FRINT'", [FAS<>" yee aee 
GOSUBI4376 6OT014436 

FORH=8T033 

IFB2¢X.8) O2THEN: 4420 

PRINTK; DECX> 

IFBACX, 109= 1 THENFRINT" MORTGAGEL" 5 
FRINT 

HEXT RETURH 

PRINT" MSFRESS ANY KEY TO CONTINUES" 
GETA IFRS=""THEH 14448 
GOTG141E8 

IFAS<>"F " THEN1456a 
GO3SUB14476:G0T014530 
FORX=8T039 

IFBACX, 84>! THEN 9526 
PRINTX, B#CK), 

IFBZCX, 1@2=1 THENFRINT" 
PRINT 

NEXT > RETURN 

PRINT" @2FRESS ANY KEY TO CONTINUES" 
GETAS = IFAS=" "THENL4540 

607014166 

IFAS >" §" THEN 4580 
PRINT" I KAYE #"PM" YOU HAVE #'UM- GOTOL41Se 
IFAS<>" 5" THENL 4600 

GOSUB11161'GOT014166 

IFAS<>"C" THENI5S480 

PRINT "SWHICH GNE BO YOU WANT TG SEE?” 
PRINT" @ aHUNE ";*Z=@ FORK=0T039 
TFBACH, 11>= GTHENIS? 16 

IFZ=GTHEN14680 

CR NS ce) AT ee ERINT GOTO14680 


MORTGAGED" ; 


GOSUB 14626 °G0T014740 


FRINTR, “ADA | DECK), 


@ IFLEMCDS<X> >14THENZ=4-PRINT = GOTOLS716 


a=1 


@ NEXT 


PRINT" S" ; FABC28)4 ° IMPUTA 


@ RETURN 


IFA=QTHENI4 


a IFRC>1 BANDAS 2eTHEN 14976 


& PRINTTARC?T): : TeAs1STHENPRINTSPCC4); 


FRINT"<y" 

FOR¥=87T04: PRINT" SBRBBI 

FRINT“ stele", SPCC14>,"STETLE LEED 

*GOTO14818 


& FRIMTSFC(6); 


149490 


PRINT" 3", D& CAD 

IFA=12THENF ORX=32937 1032956 : POKEX, 170-NEXT: GOTO14840 
FORX=32938T032954: POKEX, 176 NEXT 
PRINT“ Ma"; -FORX=1TO17 PRINT’ @ORBRI 8" ;SPC(25),"N 
PRINT ° Apleletedendl" ; TABS 18> * 
IFA=12THENPRINT"*) —~. Bete aS BM °GOTO1 4888 
PRINT" Dirt lSb—) XOnEE (0" 


PRINTTAB "IF ONE “UTILITY I5" 
PRINT“W BIWNED,RENT 15 4 TIMES" 
PRINT"Wl AMOUNT SHOWN BY DICE. * 
PRINT" Se PRMIF BOTH “UTILITIES ARE’ 
PRINT" SSRPOBBBIONNED, RENT IS $6 TINES* 
PRINT" Woo IANOUNT SHOWN ON DICE," 
PRINT“ slelep PRPBPMORTGAGE YALUE #75" 


BreNEAt 


(listing continued on next page) 
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(continued from previous page) 

If the player has the one property that will 
complete set X for the Pet then line 16830 
sends it to line 16900. Line 16900 finds the 
player’s property in set X which the Pet 
wants, and line 16970 looks for any 
properties which the Pet is willing to offer 
in exchange for Y. If the computer is 
willing to give away a property then Q3(n), 
where n is the number of the property is set 
to 1; K9 is set to 1 if the Pet finds at least 
one property it is willing to offer the 
player. 

If the Pet is willing to offer a property to 
the human, line 16970 ensures that it 
belongs to the computer and is 
undevelopable. It then checks the property 
further: line 16980checks that it belongs to 
| the Pet; line 16990 establishes that it is the 
only one in the set which belongs to the 
computer; line 17000 checks that it is less 
valuable than the property which the Pet 
wants and does not belong to the same set 
as the property which it wants; finally line 
17010 ensures it is not part of a complete 
set. If the Pet has found no suitable 
properties to offer its opponent then line 
17050 makes the jump to the end of the 
routine. 

Line 17060 tells the player which 
property the Pet wants and what it is 
willing to offer in exchange, and line 17140 
checks that the opponent has selected one 
of the properties on offer. Line 17150 
implements the deal, and the computer 
unmortgages its new property if necessary. 


(listing continued from previous page) 


The second swap routine is slightly 
inconsistent with lines 20000 to 21000. The 
Pet will only ask its opponent for a 
property if it has more than £1,000 and if 
the property will complete a developable 
set for it. The Pet will offer a property in 
exchange if it is undevelopable or its only 
property in that set, is in a different set and 
is less valuable than the property it wants. 

Pet Monopoly runs without 
modification on 4032 and 3032 Pets, and 
with a few minor modifications it should 
also be suitable for 8000 series machines. 
However it cannot be run on old-ROM 
Pets as they cannot handle arrays with 
more than 255 elements. The program 
requires about 30K of RAM, including 3K 
for variables, etc. 

There are few machine-specific features 
in the program, so it should be possible to 
rewrite Pet Monopoly for other micros. It 
is written in floating-point Pet Basic, but 
may be modified for re-writing in an 
integer compiled language or Z-80 or 
16-bit assembly language. Table | explains 
the peculiarities of Pet Basic for users of 
other micros. 

The most frequently referenced variable 
is B% a 40-by-12 integer matrix which 


stores the data on each square of the 
board. Each of the 40 rows corresponds to 
one square on the board: row 0 is GO, row 
1 is Old Kent Road, row 2 is Community | 
Chest, etc — see lines 10210 to 10590. The | 
columns contain the information on each | 
of the 40 squares shown in table 2. | 


aS a ee a a at Oe St SS SS 


ee eee eee 


Old-ROM Pets can only handle matrices | 
with less than 256 elements but B% has 480 
elements. Fortunately all the columns in 
B%, except columns 2 to 7 are accessed 


(continued on page 124) 


Table 1. Pet Basic features. 

Line 9998. The Data is a 6502 machine- 
code subroutine which checks to see if 
the screen is blank or not. If it is not 
blank then 1 is stored in location 1023 
decimal. 

Line 10005. CC% is an example of a 
16-bit integer matrix. 

Line 10140. The reverse-fleld symbols In 
the Pet character set are cursor-control 
characters: 

Q: cursor down 

®: cursor up 

R: reverse-field on 

-: reverse-field off 

heart: clear screen and cursor home 
S: cursor home 

}: cursor right 

|: cursor left 

Line 10591. When printed these six Data 
statements draw six different dice 
faces; they may be replaced with the 
numerals 1 to 6. 

Line 10600. The non-alphabetic 
characters in these data statements 
are control characters each 
representing an English word — see 
lines 10980 to 11055. The non- 
alphabetic characters are shifted 
a,b,c,d, and e. Unfortunately, ona 
printer shift c,d and e all appear as 
horizontal lines so it is necessary to 


FOR?=33535T033561 :POKEX, 166 POKEX+12@,16@ NEXT 15540 BYCA, 189=1 : UMEUM+ CC « 
GOTO15426 


5 5Z(A, 9=8 
IF ((A-5)/109© INTC (A-52/10) THENIS15@ Se oe One ono rele 
PRINT "0" = 1557G GETAS: IFAS="“THEN15570 
FORR#=328 1 4T032Z846 : POKEX, 99. POKEX +540, 130 NEXT 15580 [FAS="¥"THENI550a 
FORK=32853T 032883+ 76OSTEP40 ‘POKEX, 131 POKEK+28,193 NEXT 15590 IFAS="N" THEN14160 
POKE 32813, 73 :POKE32841,20 POKE33653,76:FOKES36B1, 122 13686 GoTO1s570 

8 PRINT" ale"; 2086 Botolait 
FS=LEFTS (DSC), LENCDS(A))-8> 


tseoe TERSO "UM THEN15748 
PRINTSPC¢ (19-LENCF§).72)); 15630 PRINT" SBJHICH ONE DO YOU WANT 
PRINTF # FRINTTABC15>, "STATION” 


TO UN-MORTGAGE“ 
1564@ GOSUB1871@: 1FA=@THEN14168 
PRINTTABC11>;" 1565@ IFBACA, S><>2THENPRINT"IT“S NOT YOURS!” GOTO15630 
PRIHTTABC 15668 IFBZCA,10>=GTHENPRINT"IT“S NOT MORGAGED" 'GOTO1S63a 
PRINT" app 1567@ UM=UN-¢ 826A, Gea, 55) 
& PRINT" «om 15686 BZ ¢A, 10)=08:FPRINT"7" :GOSUB17238 
PRINT" s3R “7 SPC(20), "100" 


1569@ PRINT"ANY MORE ¢Y-N)? 
PRINT” 8 HF 4", 5PC6 20); "200" 


S768 GETAS: 
PRINT" Melee ORRRRBBBIIORTGAGE VALUE £100" 19718 IFAS=" 
FORM= lees Tera POKE33262 +2, 34: FOKESS269+X,.34 FOKES3274+X, 34: NEXT - 
SOTOIS: 15738 GOTO1S7H6 
tebe Asi = @THEHPRINT'E DIN T KeiOu THAT One“ GOTOI4E18 15740 [FAS<> "GO" THENI5810 
66 PRINT!" FORK=32813T03365 3STEF 40“ POKEX, 1$@ FOKEX+!,150 FOKEX+27,160°POKEX 1575@ IFUADGTHENIS77@ 
+28, 160 NEXT 15760 PRINT"YOU’RE NOT _IN JAIL" GOTO1S616 
£5170 FORK=32613TOS2841 FOKEX, 160 POKEY 15770 FRINT"YGU‘RE FREE" 
EX+840,1 15786 IFCJ=iTHENC J=@ UR=8:GOTO1415a 
!518@ POKEK+4G@, 160 FOKEX450 156 POKE 1579@ [FHS He NHJ=@: UA=@:G0TO01 4150 
$S13@ PRINT“ el"; TABRCI4) “ATITLE Dee 15888 UMSUM-5@  UA=@ : GOSUB1 7230 :GOTO1 4156 
{5206 FRINTTABC12- Ci CLENC DS cAQ dv 2)) 15816 [FASC>"E"THENIS3E@ 
152!@ FRINTTABC I8-INT LENS DECRD 72 D+ 1582@ PRINT“DO YOU REALY WANT TO ENT THIS LOVELY? GAME ¢YES-NO>"; 
{S200 FORX=:TOLEN( DECA > ) FRINTMIDS (WES. “Be CA, t 1), 15838 INPUTAS* IFAS="NO" THENI4150 
15840 IF AS="YES"THENPRINT"VOU*RE SCARED I°LL BEAT YOU! !"-GOTOISS6a. 
1585@ GOTO15S826 
15868 UV=UM: P¥=Prt 
{582@ FORX=0T039° [FB2Z¢X, 8>=8THENI 5913 
15860 IFB4¢X, 8)=2THEN1 5306 
15896 PV=PY¥4¢(BZCK, B/C (BACK, 189419394 BACX, 3) 
1598@ U\=UV4<(BZCK, OAC (BACK, 18041) 9946 BACK, 99@BA(X,1)))  GOTOIS916 
1591@ NEXT 
15320 PRINT"I“VE GOT $"3FV." YOU*YE GOT #*;UV 
159360 [FUY=PVTHENPRINT" ies, ‘a [RAW END 
13388 IFUVDPYTHENPRINT"WELL DONE HUMAN!” END 
595@ PRINT"HARD LINES YOU WERE BEATEN BY A MERE PET" 
13960 IF ASC>"S"THENI6090 
$5974 PRINT“THHERE DO YOU WANT TO SELL THE HOUSES” 
15380 GOSUB1378@° 1FA=aTHEN1 4160 
153990 IFBYCA,8)C2THENPRINT“TITHEY’RE NOT YOURS TO SELL*™ GOTO!4150 
1Sa00 PRINT"DIT HAS “. BZA. 9); * HOUSES” 
12016 INPUT"HOW MANY DO YOU WANT 73 SEL_ 
>B4C HR, SOTIENLS970 
ZEA, 92-X UM=UM + CXMB Ae 198.5) 
1$a40 Paint ANY MORE <7-N)?" 
$5052 GETAS IFAS=""THENI60S0 
= HENS 


(BACAR, 9¥B2CA, £9>4+BAC8, 8))/2)) 


WOCOOOCHOCOOOT 

BRITISH RAILWAYS” 

ENT"; SPC620); "$25" 

HIF 2 STATIONS ARE OWNEINaEG" 


IFAs= ““THENIS 730 


160,159 FOKEX+520, 150 POKEX+566,150 FOK 


“EXT FRINT" snl" 


SLOTHENFRINT ' 
BACR, 2) 
FRIMFIABCISD, “al"s3 1 MOUSE Ema 
TEBACR TIOTHENFRINT 
52S FRINTEACA, 3» 
z PRINTTAR(!82.°2 -OUSESIMI" = IFE:? 
S00 PRINTEY CR, 4> 
PRINTTABC15);"3 KOUSESM" ; 
[FEXTA, SI CLOGATHENFRINT "ot" 
PRINTBECA. 5) 
PRINT TAEC 18). “ TEBRCA, 6 ICEBOBTHENFRINT "at" ; 
FRINTBYCA, 6) 
FRINTTABC 13). "HOTELIBBBI", TFB. 56, 79¢1 3G@THENPRINT "hI" 
G FRINTBYCA, 7) 


FRINT" eeleeROPRORBIOST OF FOUSES £",BACA.1)i" 
PRINTTABC1S), "HOTELS-#", Brea. >. "SLUS” 
FRINTTABC23),"4 HOUSES" 

@ FRINTTABCS>, “MORTGAGE YALUE £', (BAKA. A) 72> 

© IFBZCA,10)=1THENPRINT" Sreppppnepnn PRIBORTGAGEDS" 
PRINT" SBIANY" PRINT“MORE?" FRINT"<Y-N)" 

GETAS« [FAS=""THEN15440 > 
TFAS="Y" THEN! 4616 3 ‘i 39 | 
IFAS="N"THENI 4160 162 

GOTG15446 
FEM 


IFA“ THENIS6 22 

PRIHT“TWHICH ONE D3 YOU WANT TO MORTGAGE” 

GOSUB 1 8630 : IFA=STHEN14168 

LFBZCA, S)C>2THENPRINT" WOU DON’T OWN IT" GOTO1SS 

IFBZCA, 10)=1THENPRINT"IT’S ALREADY MORTGAGED" BoTo1S610 


<M, 3D*BACK, 12 >> -GOTOIS916 
<8, 4 KLABTHEMPRINT "hI", 31 


IFEZCA, SOCLOGTHENFRIHT “bet. SOTOLS330 


4 HOUSESn END 


EACH" 


a5a 
“ANDPEEK (152)=OTRKEN1 £128 
$108 [FH?=GTHENIE320 


18998 IFRES>" 


15110 SETURN 

16120 IFAS<> "+" THEN16300 

16130 PRINT"SWHERE 5G YOU WANT 73 F_T THE HOUSES” GOSUB18S40 IFR=OTHENI4160 
16440 [FBQCh, 1 =GTSENI6130 
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specify each Data statement: 
10600 is a shift-e followed by a shift-b 
10610 is a,d 

10720 isc 

10730 is b 

10750 ise 

10800 is b 

10820 is b 

10860 is b 

10870isa 

10880 isa 

10910 ise 

10980 and 10990 are shift-a 
11000 and 11010 are b 

11020 and 11030 arec 

11040 and 11050 are d 

11054 and 11055 aree 

Lines 11070 to 11150. These are the first 
section of the program concerned with 
saving the variables on tape or disc. 
They are not essential to the program 
and may be omitted. The only 
advantage of these sections is that 
they allow a user to save a particular 
game of Monopoly on tape or disc and 
resume play at a later date. Other parts 
of the program which load and save 
data on tape or disc are 17780 to 17980, 
and 19090 to 19270. 

Lines 11160 to 11410. These statements 
print out the board. You may choose 
your own board to suit your computer. 

Line 11170. This clears the input buffer of 
all characters. 

Line 11770. For Get A$ see Line 14350. 

Lines 11480 to 11570; 11630 to 11780. 
These important statements display the 
position of the player and the Pet 


16458 » 

16160 it Tg 
16178 OX, SPCPOR EH EN, 189 =1 TES 
16130 

1513 [© \'=@THENPRINT "TOU ade To 
1620@ PRINT" I" DStAD" HAS "Szxa, 9) 


16218 IHPUTX IFM+BZCA, 3)>5T- “ENERINT * taht =F i) mene 


16220 [FACBORK INT C43 THEN 
16230 526K, 93=BAt A, 9948 Ue: 
15240 REM QWERTYS ARE HAPPY 
16256 FRINT“ANY MORE ¢y-192" 
$6268 GETAS IFAS=" "THEN E260 
15270 [FAS="4'" THEN16130 
16286 IFAS="N"THENI4 168 
16299 3071616268 
18330 IFAS .> "A" THENI9SO1G 
16310 605UB1926@:GOT01416a 
13320 GOTO1E7E0 
1$330 {[FQ4(2)20THENIS440 
{5348 FORY=1701G.% 2OI=F G2CK, 1 =O NEM 
15350 $350 
§$36@ 
15378 
16388 
16339 FORZZ=1TO18' {=22=20F22=STHEHIS412 
16400 IFO2¢E2Z, 1)-R2¢Z2, B91 THENS §48a 
16410 NEXT 
1344 [FDOL@THEN! 1300 
18450 TH=(TY#-1t 943 
1$463 REM 
16478 DO=6°GOTO1190@ 
6 ibs Geteone OH 
= FBCAK, 


ESUBL 


4, 3) SQ26 BAC x, 
1,32 \G2¢BRCX. 11 


ENG SC BACK, 149 
@)T4ENO2+ B2t 4 


ET 22 "RRE 1*REGULAR" 
11L2=Z22TFEMPRINTAX . DECRXD 


3 ease {[FPEEK< 1d23>=1 THENFORPX=1 705000 HEXT 
001614156 
GOTO16600 

a ao -FORR=ATOSS [FERCX, 83=ANDE 
HEX 
IF2Z=0GRPM 76Q0THEN1 6330 
GOSUBS3B0G FORX=6T039° IF BY « 
TFG2¢ BACK, 11), B2=@ANDGZ. BZ 
NEST 
(ee ee IFBACK, 3 )=1ANDBY(X, 1@)=1THEN1S580 
MI 


BACK. 1@)=8° PRINT" I“VE UNMORTGAGED "5 D$¢%) > PM=PN-(BY(K, 84,55) 


GOSUB1 7236: FORY=1 103000: NEXT 'GOTO16526 
REM PRINT"Z)" 
M 


ta 
F1=1 ‘FORX=1T018°Q1(X)=0-NEXT 
FORK=1 7039: [FBACK, 8>€>1 ORB CX, t =BORBACK 1@)=1ORBACX, S9=STHENG (BACK, 11> 


HEXTX 
Fort 17016: IF@1¢N>=@THENF. =a 
Er 

NEXTH: IFF1=@THEN16330 
507016530 
FORXX=8T039 : I[FN=BACXX, 11> THEN16700 
NEXTHX 

16700 IFCPM-<BACKH, 


a: GOTO16638 


1243) )<435@THEN16678 
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+ 1@9=1THEHZ=1 


6,8) COLORBACK, 18)=@THENISSES: 
+11),2>=6THEN1 6586 


stored in U and P and the number of 
houses on each property stored in 
B%(n,9), where nis the number of the 
property. 

Line 11590. X7 and Y7 are set to integer 
random numbers from 1 to 6 inclusive. 

Lines 11810 and 11850. Z is set to an 
integer random number 0 to 15 
inclusive. 

Line 12030. Sys826 calls the machine- 
code subroutine described In statement 
9998. 

Line 14332. MIDS$(II$,X,1) is the single 
letter at position X with II$. Statements 
14332 and 9997 were added in order 10 
save a few bytes of memory: they can 
be deleted and replaced with 

14190 LIST OF YOUR PROPERTY Y etc. 

Line 14350. On a Pet location 152 is set to 
1 if the Shift or Shift Lock key is held 
down, so /f Shift Lock is held down 
then the game will keep playing 
automatically until the computer needs 
to ask the player an important 
question. 

Line 14350. Get A$ will put the first 
character in the input buffer into AS. If 
no keys have been pressed then A$ will 
be set to “”’, null! string. 

Lines 14610 to 15470. This section of the 
program prints out the title deed cards 
using the Pet’s limited graphics. The 
statements are not essential since a 
player can easily use the title deed 
cards from a conventional Monopoly 
set. 

Lines 17867 to 17990. These statements 
read a file which contains all the 


essential variables in the program. This 
section of the program is designed for 
a 4032 or 3032 Pet with a Commodore 
3040 or 4040 dual floppy-disc drive. All 
these files are cassette compatible but 
are much slower than disc files. !f you 
decide to write your own variable- 
storing routine then copy the list of 
essential variables which need to be 
saved. 


Lines 18850 to 18870, 19160 to 19720. 


This subroutine gets a character from 
the keyboard; if it is a shifted character 
then the unshifted value is returned. 
CHR$(13) is the Return character. 


Table 2. 


Column Contents 

0 Selling price of porperty 

1 Cost of one house; 0 means 
undevelopable 
Rent with no houses 
Rent with one house 
Rent with two houses 
Rent with three houses 
Rent with four houses 
Rent with one hotel 
Owner: 0, unowned; 1, owned 
by Pet; 2, owned by player 
Number of houses on property; 
5 represents hotel 
Mortgaged or not: 1, 
mortgaged; 0, not mortgaged 
Set number: 1, Old Kent Road 
and Whitechapel; 3, Angel, 
Euston and Pentonville; etc. 


© ANOOWND 


— 
oO 


=k 
_ 


16716 FORQ=@T039° IF B2cQ. ft =NANDBZ(Q, 13)9=1 THENI 6670 
NEXT 
@ FORY=XXTO39° IFN=BAc¥. 11> THEN1S750 
® NEXTY-FORX=17010G@6 ‘HEXT : GOTO16618 
PM=PM-B2ty, 1) BAC. 9=Bi¢¥, 9341 FRINT"I YE PUT A HOUSE ON ", DS<y'> GOTO157 


IFQ4¢ 1>=GORTY<>LORPN<1GG6THEN 17196 


GOSUB3E860 
@ FORK=ASTO18 


8 LFX=2O0RX=5 THEN 16840 


1F02¢X, B)=BANDO2CX, 2>=1 THEN1 6900 


NEXT 
5 FO 


ORX=1TOAS 
@ IFX=2O0RX=STHEN1688O 


IFQ2¢X, @)=BANDG2(X, 2>=1 THENL 6968 


NEXT 
A9=1 GOTO17190 


FORY= eee IFB“CY, 6) =2ANDBACY. 113=XTHEN16976 


HEXTY 


lee 
W7=W?-1 GOTO16940 


£520 FOR" OTO39:G36Z)=8' [FRACZ. 1 )=OANDBACZ.S)=1THENI 7020 


ITF B2(2,8)9O1 THEN 7656 


IFQ2¢B2¢Z. 11). 192 1THENL 7850 

IFBA(Z,6)>BACY, GIORBA(Z, 119=B2¢¥. 11 THEN 7050 

pease: 11), 8)=BANDO2¢B%¢2.11),2)=@THENI705@ 
M 


Q3(Z)=1 °K9=1 


NEXTZ  IFKS=@THENPRINT "7" A= GOTG17136 


PRINT" WANT "i D#<¢'y)>" 
PRINT" 8 SNOMSWAPS" 


WHAT DO YOU WAHT al" 


FORX3=0TOS9° [FQ3¢%3>=1 THENPRINTX3. Ds ¢X3) > 
IFQ3¢(X3)=1ANDBACKS,16>=1 THENPRINT” MORTGAGED" :GOTG17118 


O 1FQ3(%3>=1 THENFRINT 
NENTXS 


PRINT" 4": INPUTA 


IFA=OTHENAS=X+1 -GOTO17218 
APE aS a OM THAT’S NOT ONE OF THEN” FORX=1T0S000:HEXT-GOTO169Za 


IFBXZ CY, 10)=2THENPRINT"1°¥E UNMORTGAGED IT" 
IFBACY, 10)=1 THENPN=PI1- (BZ ¢¥ ,0)#2.55)' GOSUBI 7238 B4¢Y,.10)=6 
BACY, 8)=1 BACAR, 2)=2  FORX=1 T3600 : NEXT 


G0T016336 


PRINT)": IF T=! THEN1 6600 


H IFAS>1OTHENAS=1 GOTO1 7198 


G0T017190 


UM=INTCUMD > PM=IHT(PM> PRINT" HAVE $'PN" YOU HAVE £ "ut 


@ [FUM=>@THEN1 7380 
FOR= 1 T0406" NEXT 


PRINT"SWHERE BO YQU WAHT TO MORTGAGE OR TAKE 


HOUSES OFF" 


G03UB138630° IFR=@THENFRINT' "2" “GOTO17536 


PRIMT*71" ,DSCAD; * 


HAS" ZC, 92" HOUSES” 
IFBZ<A,S>)CO2THENPRINT* YOU LON*T Ow IT" GOTG17230 


IFB4(A, 1@2=1THENPRINT" IT’S MORTGAGED" GOTO17238 


IF BACAR, 92<>6THEN1 7714 


PRINT" DO YOU Ped TO MORTGAGE IT \?-")?" 
N17338 


SETAS IFfs=" 
IFAS="N" THENI 7590 


IFASCS*Y "THEN! 7338 
LM=UM+ (BA CAL SO eBASA, 1298.5) UM=UN+C BALA, Bo 


GOTG1 7238 
ES fells 


) EXCA, 3>=0 BACAR, Laat 


(listing continued on next page) 
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REM T 


vee, eee ey oy 


Cr, FE 
Hoy 


MOR T GAGE 


(continued from page 122) 
individually and it may therefore be 
replaced with single-column 40-element, 
arrays. Columns 2 to 7 must be stored 
together in one matrix unless you adapt the 
statements which occur around lines 13490 
and 13870. 

Community Chest and Chance cards are 
stored in the matrices CC%, CH%, C$ 


(listing continued from previous page) 


@ IE PM=>OTHENRE TURN 


"5 . . 
PS Le St , : 
2°, fi ari eee a H 


and H$, which are filled by statements 
11800 to 11880, using the data stored at 
10600 to 10910. At the start of the game the 
cards are shuffled into CC% and CH% 
while the text for each card is read 
sequentially into C$ and H$. 

Other important variables include: 


AQ — Number of set which the computer 
would next like to try to swap. 


UA — Your tength of jail sentence 
remaining. 

PA — Pet’s length of jail sentence 
remaining. 

CJ — Identity of the owner of the 


Community Chest “Get Out of Jail Free” 

card: 1, Pet; 2, player. 

| HJ — As CJ but for Chance cards. 

DO Number of successive doubles 
thrown by current player. 


UL — Number of taps of the board 
completed by player. 
PL — Number of laps of the board 


completed by Pet. 

TY — Identity of player whose turn it is: 1, 

Pet; 2, player. 

PM — Pet’s money. 
UM — Player’s money. 
Q4(1) — Set to 1 if player wishes to swap, 

otherwise set to 0. 

Q4(2) — Set to 1 if player objects to uneven 

houses, otherwise set to 0. 

S1 — Set to 1 to suppress the board. 
S2 — Set to 1 to suppress the dice. 

The Pet Monopoly program is 
reproduced by kind permission of 
Waddingtons House of Games Limited, 
proprietor of the registered trade mark 
“‘Monopoly’’. If you do not have the time 
to type Monopoly into your Pet the author 
is prepared to supply cassette and disc 
copies. A 40-track disc recorded from a 
4040 Pet but usable also on a 3040 — and 
presumably also on a 2040 or 2031 — costs 
£7. A 77-track disc from a 8050 Pet costs 
£8. A cassette costs £5. Write to Mark 
Callaway, 10 Lealands, Lesbury, Alnwick, 


PRINT"s 


Northumberland NE66 3QN. Q 
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3 i) 
Q MEXTX 


REM FORX=1TO4000 NEXT 

Z2a0 FORH=O0TC39 IF BACH, 9)=1ANDBY (x, 1O>eOFINDEACY 1 sOTHENI7 440 
HEXTH IF Z2=QTHENI 7460 

307017330 

BRCR 18)=1 Searle be ie Q>." 


38 
RN=0 7033 aye TaNDB!K” 15) =DANDBRCR, 2>= @THEN1 7496 
1S2520THENI 76 18 

507017390 

E20 1W=1 PI=PM+< (BHC. 2, 

gorat7938 
; 


= ON-WELL SOME -UMAN 

THEN! 7230 

0 KOU WANT T3 SURRENDEP 

"HO" THEN 7230 

asd Meet 30 

FRINT WOU" VE 307 SDN" { vE GIT 5 ‘Pm 
FRINT“HARD Lines RUMRN” 
REM 


ES=-—0> r: 


EI 
24=@-FORKZ=8T039° IFB2¢x2, $=! ANDBEMCXZ, 18) =QTHEN! 7630 
peas IFZ4=QTHENI7S10 


our FORXX= 39 TOOSTEP- 1: IFBZCKX, 11>=BYCX2Z, 14 SNDBZ CX. 9)>=%PTHEND 2X XP=B 


NEXT BAcxir, F=BACKY 99-1 
PRINT! I “VE TAKEH 1 HOUSE OFF "DS< x4) PM=PM+CBHCXY, 172) 
GOTO17330 
INFUT®HOW MANY HOUSES DO YOU WANT TO SELL”, 
IFZ>B4CA, 9 ORZO INT(Z>GRZ<OTHENI 7716 
B2CA, 9=BACA, 9) -ZUM=LM+ (24 BACAR, 124.5) 
PRINT“IT NOL HAS “> BHCA.9>" HOUSES" 
GOTO1F326 
PRINT“#lO YOU WANT TO START ANEW GANE OR LOAD AN OLD ONE FROM” 
PRINT" TAPE/BISK (N-0>? 
GETAS : IFAS=""THENI7860 
Hilal aa alan ae 
IFAS>"0" THEN 7308 
FORX=0TO15 : READHS (X >, XX NEXT" poe eae alae RK NEXT 
PRINT“PREPARE YOUR as “DISK & PRESS A 
GETAS * IFA$="" THEN1 7841 
ele au 1S THE’ Free CALLED “, 
Mi 
IF WECS3ANDWEC>4 THEN 1 7878 
REM 
IFW6=3THENOPEN! 8,3 :"+F $+", SEQ,R" :GOTOI7S8A 
IFiG=4THENOPENI.8.3, “ SF E+ ",SEQ-R" GOTO17880 
OPENI, W6,,F5 
FORX=@T015: INPUT#1,CHACK, 12. CHECK 2) HEXT 
FORX=0TO15: IMPUT#1 .CCACX, 1) ,COZCX, 2) NEXT GOTO1 7980 
INPUT#1,2: RETURN’ 
INPUT#E,P.U,WP 
¥=8-GOSUB1 7980: Y=9 GOSUBI7980 Y=16:GUSUB17930 
INPUT#1,N7, AS,UR,PA,CI-HS 
INPUT#1,00, UL PL 
INPUT#1, Ti’. PM, UM, Q4¢1>,04¢2),$1,52 
CLOSE1 -GOTO1 4168 
FORX=@TO39: IMFUT#1, BZC X.Y) : NEXT RETURN 


‘998 REN 
16108 PRINT“TBNELCOME TO PET MOHCIPOLY" :POKE59468, 12 


.~— 
PRINT" MHEN THE PET ASKS YOU A QUESTION & THE CURSOR"; 

PRINT" APPEARS THEN TYPE IN YOUR ANSWER FOLLOWED BY SRETURN®. " 

PRINT"MIF IT DGES NOT APPEAR THEN JUST TYPE IN YOUR ANSLIER." 

PRINT" @JHEN THE FET ASKS YOU A QUESTIGN SAMPLE ANSWERS ARE USUALLY GIVEN 


PRINT" BRACKETS. " 

PRINT"MIF IT ASKS YGU A QUESTION SUCH AS WHERE BO YOU WANT TO "; 
PRINT"MORTGAGE?* THEN REPLY WITH A NUMBER FROM @ Td 39 SNOT® THENAME "; 
PRINT“OF THE PROPERTY." 

PRINT"@IF THE PET ASKS YOU IF YUU WANT TO BUY APROPERTY AND YOU ARE “; 
PRINT"NOT SURE THEN TYPE IN “H’ AND THE PET WILL SHOW YOU YOUR CARDS ET 


PRINT"® PRESS Arty KEY TO CONTINUE“ 

PRINT"@" 

GETAS : IFAF=""THENI 8230 

GOTO11876 

GOSUB 18268 :G0T018320 

FRINT" 2" 

PRINT"HERE ARE ‘'OUR OPTIONS~IF YOU SAY NO TO THESE IT MAKES THE GAME FAS 


6 PRINT" MCAN WE SWAP THINGS (Y-N)?” 
@ Y=0:GOSUB18380 


PRINT" @O YOU MIND ABOUT UN-EVEN HOUSES ('?-N>?" GOSUB18380 
RETURN 

PRINT*<Teemo YOU WAHT WJ BUY THINGS ON THE FIRST ROUND ¢Y-N)?" 
GETA$ IF“"=ASTHENIS330 

IF"Y“=ASTHEHUL=1 FL=1°GOT919366 


@ [FAS<>"N" THEH18338 


FOKE158,.8° INPUT" RHOW MUCH MONEY SHALL WE HAVE CUSUALLY 
PM=UM: GOTO18130 

POKE158,6°V=V+1 

GETAS : [FAS=""THEN1S396 

[FASs="¥"THENO4(¥>=1 -GITO13434 
IFAS=°H" THENQ4 <'Y>=8 *GOTO19436 

Boe 


1580>"5 Ur 


SETAS IFAs= "" THEN1 8458 


G IFASC(AS><128THENI3470 


a8 FORK=OTO39 IFB<K,8><> 
Hh PRINT, DS<X> 


ARSCHRS (ASC CAS 2-2 
RETURN 

PRIHT"@ & 4iWrERSS" 

FIRH=CTO29 IFBY*X, SPC >2THENISSIO 

PRINTX, DSO? 

NEXTX 

ERINT’S" [MPUTAGISUBIS613 I=O=1'4E413520 
RETURN 
PRINT"H O 


23) 


OVHEPES" 

ZOREACK, 1 =BORBACK. 18)=1 THEHLSS 78 
HERTS 

PRINT# ROU PAVE # ‘UM 

PRINT"a" INPUTA GOSUBI861 2° IF Q=1 THEN1 3596 

RETURN 

Q=@° IFACGORAD390RRO INTCAD THENG= 1 

RETURN 
FRINT"") @ HOES 

H1=O°FORM=OTO39 T= BUCX, S9<S2ORBACH, 10)=1 THEN S66 


) FRINTS, DS CX> Mi=l 


19670 


NENTX 
PRINT" MOU HAVE £ "U1 


(continued on page 129) 
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The right software apple 


Authorised Dealer 
Service Centre 


for your application from °""""- 
CONMIPUTECH 


COMPUTECH FINANCIAL ACCOUNTING PACKAGES 


Payroll £375 
Invoicing and Stock Recording $295 
Sales, Purchases and General Ledgers each £295 


Also costing and group consolidation 


COMPUTECH UTILITIES DISK 

for reliable error checking copying, 

diskette scan, interpret and patch, etc £20 
VisiCalc, Applewriter and other Apple software (Prices on request) 


COMPUTECH CHAIN MAIL 

A mailing merging document processor which may 

be used with text files, including random files and 
Applewriter 1.1 binary files £45 
COMPUTECH GRAPHICS DISK 

for printing Apple pictures and graphs on Epson and 
Microline (free with printers purchased from Computech)£30 
COMPUTECH TERMINAL UTILITIES 

Apple to Apple and Apple to mainframe from £4130 


Commu: o. hardware...just 


switches and jumpers provide hardware 
options without soldering 


<, 


DIPLOMAT VIDEO DIGITISER 
store a frame from video camera in a fiffieth of a 


..second, process and print 


© DIPLOMAT PARALLEL Interface 


DIPLOMAT SERIAL COMMUNICATIONS Interface 
DIPLOMAT RAM 16 Memory Expansion 
DIPLOMAT CLOCK/CALENDAR 
LOWER CASE Character Generator with Applewriter 4.4. 
enhancements 
MICROMUX Data Exchange (Max 16 Ports) from £850 
MATRIX PRINTERS, Microline and Epson with 
graphics and up to 200 cps ' from £230 
MICROLINE Optional Character Generator $15 
DAISY WHEEL PRINTERS, Olympia, Qume, Ricoh 

from under £1,000 


Prices exclude VAT, Carriage and Packing 


tf. For full details phone for data sheefs and a FREE demonstration 


dn 


my ee — wv, 
= Wi h aie — ioe 


168 Finchley Road, London NW3 6HP. Tel: 01-794 0202 ps 


Tne Apple loao is a trade mark of Aopie Computer Inc. VisiCalc is a trade mark of VisiCo! 


WE WISH YOU A MERRY CHRISTMAS. ANI 


The microcomputer is a Santa Claus machine theres the iotec ‘ona, with 64K of available 
that will speed up the worlds productivity, memory built-in. 

And end the recession forever. Its expandable to an unbeatable 960K. And it 

Unfortunately, not all the machines on the has the unique, quick-start ‘io’ key that makes it 
market are up to this historic task. Fortunately, easier to use than any other microcomputer. 


‘iotec’ and ‘iona’ are trade marks of loTechnology ple. 
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DFFER YOU A PROSPEROUS NEW YEAR. 


The ‘iona is also the only machine in its class Contact us for the address of your nearest 
to offer colour as standard. iotec dealer. 

All this intelligence comes gift-wrapped in a And have a very prosperous new year. 
professionally-designed metal cabinet Inside and \OTECHNOLOGY PLC, 4 PLAYHOUSE YARD, BLACKFRIARS LANE, 


out, its the best microcomputer you can buy. LONDON ECA4V 5EX. TELEPHONE 01-248 4876. 
@ Circle No. 181 
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One Expander Card 
for appic leads 


to another.... 


4 
: 


(* 


In fact it leads to many others! Joining the amazing success 
of our PAL Encoder Card, these four new expander cards 
all featuring the unique ‘Digitek Safety Tab’ are ready to 
plug straight into your Apple Computer. 


Pal Colour Encoder Card £105 This amazing card with it's on-boar 
modulator, displays exceptional colour graphics to your TV. 


16k Ramcard £91 Insert the card straight into slot ©, and increase 
the memory capability of your Apple without having to remove 
any memory chips. 


280 Expansion Card £110 Installing the Z8O into your 
Apple gives you two systems in one, which enables you to 
run the popular C P/M operating system. 


RS232 High Speed Serial Interface £72 The RS232 
Interface Card incorporates 13 selectable Baud rates 
from 75 to 19,200. bi 


Print-master Interface £79 The ultimate parallel 
interface for Apple to all popular dot matrix 
printers. 

The PRINT-MASTER accepts Apple 
protocols, 15+ software commands and 
has on-board graphics dump capability 
to all popular graphics printers. No 
need to load clumsy software 
routines - it’s all at your fingertips 
on the PRINT-MASTER - choice of 
inverse printing, double size 
picture, 90° picture rotation, 
many word processor type 
text commands, plus 
many more. 


Apple is the trademark 
of Apple Computers inc. 
Digitek and Print-master 
are the trademarks of 
Digitek (International) Ltd 


Please send me | enclose my cheque for 


Colour Encoder 5105 payable to Digitek International Ltd. 
Rameard £91 Z80 SNO Add 15% VAT to all prices quoted. 
| ¥ : R232 £72 Print-master £79 Post and packaging FREE. 


‘ et Further Information Teleph d 0403 66550 
The people Who are really into Apples. Sail sade 
S 


My card. 


=«! Adaress. 
a Post Code Number is 
EXPANDER CARD SERI DIGITEK (INTERNATIONAL) LTD. 37C WEST STREET, HORSHAM, WEST SUSSEX RH12 IPP 
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13686 IFN1=OTHENA=0:G0TI13700 

18696 PRINT" INPUTA GOSUBI861G [> G2 THEN! 2650 
13700 RETURN 

19710 PRINT'M 0 ares 

18728 FORX=OTOSS [FBACK, 39<C20R BACK, 10)<>1 THENI8740 
18730 PRINTX. DECKD 

13740 HEYTX 

18750 FPRINT*YOU HAYE $“UM 

18768 FRINT"3" INPUTA GOSUBIS610 [=Q=1THENI3760 
13776 RETURN 

18730 FRIST" M O SIONHERES" 

18730 FORX=OTOS9 : [FB CX, S><C>2IRBYCK,. 9) =ATHENISS 1G 
13306 PRINTX,D§¢X>.BZCX,9? 

18816 NERTX 

18826 FRINT" wYOU HAVE $'UM 

13830 PRINT"3" INPUTA GOSUBIS610: 1FQ=1THENI3830 
1884@ RETURN 

18856 FORX=OTO39 : IFB%CX, 8)C>20RBzCY, 16) 1 THENL 8748 
18868 LFTY=1THEN16946 

19870 PRINT"2OU’RE ON "5 DSCUD 

18880 IFBZ(U.8)=1THEHPRINT"~I Otiti IT" 

13898 IFBZ¢U,8)=2THENPRINT"-YOU OWN IT"; 


18916 IFBACU,18>=1THENPRINT" & IT’S MORTGAGED" 
18928 IF B2(U, 10)=@ANDBZ<(U, 0) C>8THENFRINT 

18938 GOTO19006 

18940 PRINT" “M ON "J; DECPD 

18950 IFBZCP.8)=1THENPRINT“-I ON IT"; 

18968 IFBACP,.8)=2THENPRINT"-YOU OWN IT"; 


18984 IFBZCP.18)=1THENPRINT" & IT’S MORTGAGED" 

18998 IF BZCP. 18)>=tANDBZ <P, @)<>BTHENPRINT 

1988@ GOSUB1 7234 °G0TO12294 

19016 IFASO"L" THENI 9030 

13020 FORX=8T039 

19830 IFBZCX, 8) =GANDBACX, 8) <>BTHENPRINTA: DS CX) 

1904 NEXT 

19@59 PRINT“ asFRESS RNY KEY TO CONTINUES" 

19060 GETAS: IFAS=""THEN19060 

19878 GOTOI416a 

19886 1FAS<>"V" THENZaBeG 

19896 PRINT"DO YOU WANT TQ SAVE THE GAME CYES-NO)"* INPUTAS 
19106 IFAS="HO"THENI4160 

19110 IFA$<>"VES" THENI9G96 

19126 PRINT"PREPARE YOUR TAPE/DISK THEN PRESS A KEY" 

19130 GETHE¢ IFA$=""THEN19130 

19148 INFUT*WHAT SHALL I CALL THE FILE"; Fs 

19150 PRINT"DON’T FORGET IT 1S CALLED "Fs 

19168 REM 

19165 ILFW6<>3ANDW6<>4 THEN 19178 

19167 IFW6=3THENOPENI,8,4,"@:"+F§+",SEQ.W" :GOTO19171 

19168 IFH6=4THENOPENI,8,4,"1:"+F#+",SEQ,W" :GOTO19171 
19178 OPEN1,W6.1.FE 

139171 FORX=OTO15S:PRINT#1.CHACX, 1); CHRS (13); CHACX,2)5 CHRS C13); “NEXT 
19186 FORX=GT015:PRINT #1, CCZ(X, 125 CHRSC13)5COZCX. 2); CHRS C1395 “HEXT 
19198 PRINT#I,P;CHRSC13>;UsCHR$C13) sWesCHR$ (13); 

19200 OSUB19270 

19216 OSUBL9270 

19228 Y=10:GOSUB19270 

19246 PRINT#1,N7,CHRSC13);A9; CHRSC13> 5 UA; 

19256 PRINT#I,PA;CHRS¢€ 13>; CJ; CHREC13); 

19255 PRINT#I,DO-CHR$C13);UL;CHR#C13>5PL; CHRE (139) TY; CHRS(13); 


13986 IFBZ¢U,8)=GANDBACU.0) OBTHENFRINT"-IT“S FOR SALE FOR $"j; BacU,@); 


FAS<>" t” THEN 14160 
18970 IFBZ<P,8)=GANDBY(P. G><>OTHENPRINT"-IT’S FOR SALE FOR $";BZ(P.a), 


G@ Q3=@:RETURM 


—— 


PRINT#1.P!43 CHRS (13) 5UMs CHRSC13), 04¢1)5 CHRE¢ 135042); 
PRINT#2 . CHF$(13)5 S15 CHRE (13); S23 CHRS(13>; ‘CLOSE 1 :GOTO14168 
FORX=OT039° PRINT #1, BACK, ¥> 3 CHRE$ C13) >: HEXT > RETURN 

IFAS<>"W" THEN25G00 

IFQ4€1><D1THENPRINT""WOU CAN’T SWAP-CHAHGE YOUR OPTIONS" .GOTO14154 
PRINT" SWHAT DO YOU WANT" 

GOSUB1 4478 

PRINT" SBR PRPRRDDPEM | LHEUTX7 

PRINT"SWHAT ARE YOU OFFERING” 

GOSUB14376 

PRINT" SRPOPRODDREDDDEDDSPD: SIMPUTY?7 

KER7YEY7 

IFBACY. 1G)"1 THENPRINT"TIT’S MORTGAGED SO NO THANKS": GOTOi415a 
IFBACY, 8 <BACK. BIORBACY, 1>=BORB2CY, B<> 2ORBACY, 11 =BACK, 11 THEN21 308 
IFBACX, 89<>1 THEN2 1806 

FORZ=1!T010:FORZZ=6T02 ‘@2(2.22)=@' NEXTZZ ‘NEXTZ 

FORZ=1T039: IFBZ(Z. 11)=@THENZ@130 

Poe 11),B2¢Z.8)>2O2¢CBACZ, 11). BAZ, 8) 41 

MI 

IFGZCBACY, 11), 2><>10RQ2CBACY,11>,G)>1 THEN 21680 

IF CQ2¢B2CX. 11),02=@ AND Q2¢B4(X,11)2.22=0 THEN 21608 
IFPMC1BBETHEN2Z 1600 

PRINT"OK IT’S A DEAL" 

BACY. 8)=1 ‘BCX. 8)=2 

UM=UN-( BCX, G2 #BACX, 18)#.55) 

GOSUB1 7238: GOTO14158 

PRINT"SHO THANKS" GOTO14158 


PRINT"2IKO YOU WANT TO SEE THE BOARD ¢1-N)>?" 

GETAS’ IFAS=""THEN25020 

IFA$="¥" THENS1=@ : GOTO2S@60 

IFAS="N" THENS1=1 :GOTO25860 

GOTO25028 

PRINT"MDO YOU WANT TO SEE THE DICE ¢Y-N)?" 

GETAS IFAS=""THEN25970 

IFAS="Y" THENS2=8: GOTO14 158 

IFAS="N" THENS2™1 :GOTO14 168 

GoT025978 

FORTT=1T010:FORT1=OT02:G2¢TT,T1)=0:NEXT ‘NEXT 

FORTT=GT039 : Q2¢(BXCTT, 11), BACTT, 9) =Q2¢BYCTT, 11). BYCTT,S>)¢1 /NEXT:RETURN 
O2=BA0Q, 11) XT=PMs FORK=B8T039 

IFBYCX, S5=1LANDEXCX, 9=GANDBZ CX, 16>=QTHEMXT=XT4+¢ BZCX, 8) /2) 

NEXT : G@SUB30008 

1FB%(Q, 0) XTTHENSSSOG 

IFRZ¢Q, 1)=0THEN3S690 

1F92(Q2,0)=1AHIG2(Q2, 1>=BANDG 1 =8THENSS6GO 

IFQ26Q2,0)=1ANDQ2(Q2. 2)=OTHENSS6G0 

Q4=1°Q5=@°FORX=8TO39 IFO2CBACX, 11),G)>GORQZCBu CX, 11). 2)>@0RBACX, 1 =OTHENS 


Q5=O5+BACX, 0) IFBACK, 2><STHENQ4=8 

HEX:T 

IFBZ(G, | D>BANDBACQ, 11><>9THENSS 150 
IFPMCBY CO. @>+2080RQ4=B0R0SC3RBTHEN3 S590 
GOTO356ea 

1FQ2(Q2,2)>@THEN3S130 

IF BQ. 6)>XT- LOGTHEN3SSo 

GOTO3S606 

IFGS>126@THEN3556a 

6OT0356a6 


O3=! ‘RETURN 


MicroRAPPORTisa 


MicroRAPPORT can 


Rela tiona ] proven Relational DBMS handle 16 data-base files 
for CPIM* based holding up to 
Da tabas e microcomputers. /t hasan 30 Megabytes of data. 
easy to useInteractive Itis powerful very efficient 
SY. Ss tem f Or Query Language for and provenona wide 
Micro retneving dataand rangeofmachines 
formatting simple reports, No application should 
Com puters a utility program for be without it 
. loading data anda power- 
2 fulcommand interface for 


; use within Fortran 
For more information, purchases ; OO 
ordealership terms programs Itisa denvative 
contact: Peter Barnes, of RAPPORT, the popular 
Database Products Group, DBMS for miniand 
Logica Limited, mainframe computers and 
64NewmanStreet | js ideal for building 


London WIA 4SE 
Telephone: 01-637 9I1ll 
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applications of all kinds. 


O°ica 


* CP/M isa trade mark of Digital Research 
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The maze — more difficult than any seen before. 


THE MICROMOUSE 


top honours, following a closely fought 


battle in the European finals of the | 


Euromouse contest on September 25. The 
event took place in Tampere, Finland, 
following the last-minute postponement 
of the Euromicro Haifa Conference. 
British mice held the next three places 
followed by a German mouse, Superlite 2 
from Frankfurt. 

During the qualifying trials held the 
previous day it was at once clear that the 
maze surface would give trouble. To in- 


Thumper ambled round the course. 


Microsaurus of | 
Tampere Technical University carried off 


crease the friction sand had been worked 
into the paint — but there was too much 
of it and it was too coarse. 

Tampere’s own Microsaurus set up a 


disconcerting target of 40 seconds for the | 
Heathrow in a holdall. 


practice maze, while Thezeus, Thezeus 3 


and Thumper ambled round in 6 minutes | 


18 seconds, Imin. 27s. and Imin. 3s. 
respectively. Then Thezeus 4 showed the 
contest to be no foregone conclusion with 
a time of 46s. and the promise of a faster 


strategy and boosted motor volts for the | 


final the following day. 
Two of Alan Dibley’s four Thezeii suf- 
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| The German mouse, Superlite 2. | 


fered gravely when the box was stacked | 
up-side down in the cargo hold of the 
plane, and Son of Thezeus may never run 
again. David Woodfield ensured the safe- 
ty of Thumper by handing it over at 


Saturday’s contest opened to a packed 
audience with a run by Minitaurus, the 
Tampere number 2 mouse, in a maze 
more difficult than any seen before. The 
time of 7min. 58s. was marred by a help- 
ing hand. The German’s Superlite 2 ran 
next. Five restarts were needed before 
Superlite 2 made a clean run in 6min. 13s. 

Thezeus the Ancient then took to the 
maze as Dibley leant nonchalantly against 
the far wall with his arms folded while the 
mouse plodded stolidly to the centre in 
l1lmin. 6s. Mousterix, a Finnish mouse 
from Oulu University failed to find the 
centre. A little less nonchalant by this 
time, Dibley then ran Thezeus 3 which 
quickly achieved the centre in Imin. 53s. 
but could make no further improvement. 
Mike, the smallest mouse of the contest 
made a brief but musical appearance 
before the ‘‘big three’’ ran. Its ultrasonic 
sensors let it down although it shows great 
promise. 

Reading carefully from Dave Wood- 
field’s scribbled instructions Dibley then 
sent Thumper on its way. After three 
minutes Thumper stopped for an ominous 
length of time and had to be restarted; 
3min. 36s. later it reached the centre. 
Could it improve on this time? Sadly, no. 
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Micromous@ese 


mice battle in Europe 


No mouse claimed 


Euromouse final in 
Finland recently. 
John Billingsley 

witnessed the fight 

for first place. 


Five times in succession Thumper tried to 
climb out of the maze at precisely the 
| same spot. 

All traces of unconcern had disap- 
peared when Dibley ran Thezeus 4. Super- 
| charged to the limit, it snapped around 


| 


an easy victory at the 


corners with no break in speed but five 


Thezeus 4 rushed through the maze. 
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| Minitaurus, the Tampere number 2 mouse. 


times rushed headlong into trouble. At | 
last it made a clean run of 45 seconds to | 
the great alarm of the Finns. 
Microsaurus is a 5kg. dinosaur of a 
mouse which took three years to build 
with 20 infrared sensors, four sonars and 
nearly a 100 semiconductors including 52 


integrated circuits. Three hundred Finns 
held their breath as it set off, gasped when 


| it needed a restart, and cheered deafening- 


ly when its second run reached the centre 
in 47 seconds — still not fast enough. But 
Microsaurus has a cunning strategy: hav- 
ing found the shortest path it repeats the 
run with ever increasing speed until it uses 
its full 1.5 metres per second. On its first 
such run it needed help and the tension 
mounted; on seeing a clean run of 40 
seconds second time round the audience 
erupted. 

All the contestants are now the proud 
possessors of pine-mounted mousetraps 
while three generous cash prizes were 
given by Tampere Technica! University to 
the winning mice. Next year’s final will be 
held at the Madrid Euromicro Conference 
in September. 


Next year’s British final will be held 
at the Computer Fair, Earls Court, 
June 16-18, 1983. There will be a 
special contest for novice mice 
which have never reached the 
centre in a national contest. Be 


sure to enter your mouse even if its 
performance is still shaky. For full 
details and rules of entry senda 
stamped addressed envelope to 
Micromouse, Practical Computing, 
The Quadrant, Sutton, Surrey SM2 
5AS. 
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WAY, /, ONDON N19 5RD Telex 225¢ 


ioe CTIONF ie ARCHW 


48 JUN 


PEGASUS 
ACCOUNTS 

SALES, PURCHASE & 
NOMINAL LEDGERS 
INVOICING & 
STOCK C@NTROL 


WORD PROCESSING ) 
SUPERSCRIPT (CBM) on 
7 (OE AON Dice bhi 


WORDSTAR (TRANSTEC) 
SELECT (SIRIUS 1} 

- ithe n — 4 TRATION GROVE, 
VISICALC ‘4 LEEDS LSI7 7D? Tel (0532)688397 


FINANCIAL PLANNING 


aise MANAGEMENT Gi OT ) 
PACKAGE tp 0263 PA 


Post to CHROMASONIC Business System: 
48 Junction Road, Archway, LONDON NI9 SRD 


| = 
me Please send me further details about your 


e E business systems. | am particularly interested in: 
Cz commodore : i 
TED be NAME 
a My : SS POSITION: 
; i == = COMPANY: 


ADDRESS: 


TERMS OF BUSINESS: Please add 15% VAT to all prices. Delivery charged at Cost. POST YOUR | 
Prices valid for cover date of this magazine. Access and Barclaycard orders welcome. COUPON NOW! | 
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On test: three fast-action games for the Atari 400 and 800 micros. 
Jack Schofield has been trying them out. 


Atari arcade games 


Missile Command 


IF YOU ARE THINKING of buying this 
game, you can visit your local arcade to 
try it first, as Atari’s Missile Command is 
very like the coin-slot version. The home 
edition even offers some enhancements 
which give greater control over the play. 

The aim of the game is to defend six 
cities from destruction by ICBMs, Mirvs, 
killer planes and satellites, and smart 
bombs which home in on their targets. 
Attacks come in waves, and you have 30 
anti-missile ABMs per wave to defend 
both the cities and your command post. 
You do this by using a joystick to 
position a targeting cursor in front of the 
incoming missile, then firing so your 
ABM intersects with it. 

The game can be played as a one- or 
two-player game. In both cases the 
computer keeps the top score, and in the 
latter case it keeps two players’ scores 
and screens separately. 

Missile Command comes as a plug-in 
ROM which takes only a few seconds to 
load. You select the number of players 
and by pressing keys from 1 to 9 you can 
skip the easier early attack waves. By 
pressing ‘‘s’’ you can restrict attacks to 
smart bombs only — this is for 
practising. 

The action is reasonably quick and 
very smooth. Missile Command is a 
challenging game which requires 
accuracy but no great intelligence. 

The 28-page, printed instruction 
booklet supplied with the game gives 
coloured screen illustrations. 


Specification 

Type: Arcade game; real-time with colour 
graphics and sound 

Format: ROM cartridge CXL4012 

Language: 6502 assembler 

System: Atari 400 or 800 plus one or two 
joysticks 

Minimum RAM: Not applicable 

Manufacturer: Atari 

Price: £29.95 

Rating: 15/20 
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Centipede 


THIS GAME is full of bugs — jumping 


| spiders, poisonous scorpions and 


frenzied fleas, among others. Fortunately 
you are equipped with a ‘‘bug blaster”’ to 
shoot them down. 

Centipede is another popular Atari 
coin-operated game, and many arcades 
have one so again you can try before you 
buy the ROM-cartridge version. The 
arcade version has the advantage of a 
deeper screen and more dynamic, 
dramatic sound but the home version is 
very fast, very smooth and entirely 
compulsive. 

The game starts with a screen 
containing numerous mushrooms. A 
centipede, which starts at the top, drops 
to a lower level each time it hits a 
mushroom, eventually destroying your 
bug blaster when it reaches it. The aim is 
therefore to kill the centipede, segment 
by segment. 

The aim is to score as many points as 
possible, with the computer keeping a 
record of the highest score. It can be 
played as a two-player game, with the 
computer recording both players’ scores 
and playfields — that is, the mushroom 
patterns — separately. 

Each time you destroy a whole 
centipede, the colours change and a new 
one starts on its way. Each time you 
score 10,000 points you get an extra bug 
blaster and a pretty tune. 

Centipede comes with a small eight- 
page colour instruction booklet. It is an 
easy game to learn, but very addictive to 
play. 


| Specification 


Type: Arcade game; real time with colour 
graphics and sound 

Format: ROM cartridge CXL 4020 

Launguage: 6502 assembler 

System: Atari 400 or 800 plus one or two 
joysticks 

Minimum RAM: Not applicable 


| Manufacturer: Atari 
| Price: £29.95 


Rating: 17/20 


Games 


Airstrike 


PRODUCED in the U.K. by a small com- 
pany, Airstrike is just about good 
enough to sell in the U.S. against the 

| products of Thorn EMI and Atari. 

| Like the other games reviewed here, 
Airstrike is a home version of an arcade 
game — in this case it is a pretty acc- 
curate copy of Scramble. To play, you 
steer a plane through a series of caverns 

| and mazes while dodging or destroying 

missiles, bombs and — later — enemy 

| fighters launched at you. 

The main problem with the game is 
that it is too difficult to play. Unlike the 
arcade version of Scramble, the screen is 
tiny, which means the action is hair- | 
trigger. Beginners lose the three fighters | 
allowed very quickly, and mastering the 
game becomes repetitive. Really you need 
an extra hand or person to operate the 
bomb release — the space bar — because 
just handling the joystick and fire button 
is as much as most people can manage 
alone. 

For real experts, the game can be 
started at the higher skill levels. It can 
also be played as a two-player game with 
the computer holding separate scores as 

| well as the highest score. 

There is no instruction book and the 
| instructions given on the card with the 
cassette are barely adequate. Though not 
bad value, Airstrike does not quite 
measure up to the best of the Atari/APX 
and American opposition — but you will 
| like it if you like Scramble. 


Specification | 

Type: Arcade game 

Format: Tape cassette 

Language: 6502 assembler 

System: Atari 400 or 800 with one or two 
Joysticks 

Minimum RAM: Not stated but 16K for 
tape 

Manufacturer: English Software, 50 
Newton Street, Piccadilly, Manchester 

Price: £19.95, cassette or disc 

Rating: 12/20 | 
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“We will be flying at a height of 30,000 feet. 
Our airspeed willbe SOOknots. =~ 
And there’s a fair chance were going to crash” | 
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No smoking. Fasten your seat belt. You're 
about to take off in a 747, But on this flight you're 
the pilot. 

You could hardly describe THORN EMI's 
‘Jumbo Jet Pilot’ as simply another video game 
It's more like a session in aflightsimulator with life- 
like instrumentation and graphics. 


jet Pilot. 16 K ROM. Cartridge 

els. Performance rating. 

Throttle. Ailerons. Elevators. 
Underearriage. Brakes. Stall Indicator. 
Lights. Fuel. Longitude. Latitude. 
Air Speed. Artificial Horizon. Altitude. 
Pitch and Roll. Heading. Vertical 
Speed. Map Reference and Grid 
Tire Elapsed. 


To cope you need to be alert. You should 
expect the unexpected. And you definitely 
shouldn't lower the undercarriage when your air 
speed is dropping and the horizon suddenly 
appears vertical! 

On landing, your in-flight computer will 
assess your Skills and give a ‘performance rating. 
If you manage to land that is, 

‘Jumbo Jet Pilot’ is one of 21 challenging 
new home computer games from THORN EMI 
It's pretty demanding. But our programs aren't 
all work and no play. 

‘River Rescue’ ‘Kickback’ and ‘Soccer,’ are 
all-action games. ‘Pool’ and ‘Darts’ will suit 
armchair sportsmen 

And whilst budding Beethovens play the 
‘VIC Music Composer, would-be Chancellors can 
work on their budgets with ‘Home Financial 
Management: 


Humpty Dumpty. 


We also have educational! puzzles for 
children that will puzzle adults at higher skill levels 
But there's one simple idea behind all our titles; 
weve designed them for players who are bored 

with run-of-the-mill TV games 
Now, ts that Heathrow ahead? 


Oris it Hyde Park? 


Maite} ~The world’s greatest TV games 


RIVER 
RESCUE | DARTS 


null AND COW SACK AMD iL imeemee PUT sire 


PROGRAMS FOR ATARI 400/800 (Trademark of Atari Inc. except where indicated}. 
PROGRAMS FOR COMMODORE VIC 20 {Trademark of Commodore International). 
Available from all branches of Laskys 
(Nationwide), Micro C at Currys, and all other 
leading Computer software outlets. 


How long before your new 
computer system turns out 
to be one of these? 


Well, it won't if it’s from Logitek. 

Because Logitek now offer a wider range of 
products to meet your expanding DP needs, backed by 
greatly enhanced support services. With over 80 dealers 


nationwide making us the largest ALTOS distributor in Europe 


and now distributing PEACHTREE software on Altos. 
Our offices in London and Manchester hold 
service and software staff, where you'll see new Logitek 
special application packages and Logitek kit. 
So don't let your system leave a bitter taste. 
Phone our sales office now on (0257) 426644 
or send in the coupon. 


Send to Sales Office, Logitek, Logitek House, Bradley 
Lane, Standish, Greater Manchester, WN6 OXQ 
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| Please send me more information about your products & services.L] 
I am interested in becoming a Logitek dealer. | 


Name. ec | 


Oe eee | 
Address | 


| 
| 

| eke le; i i ae | 
Choose logically. : 
| Le Cars Lee | 
LOGI el¢ | 
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| datings was available. 


Education 


Revolution in education 


Gone are the days of blackboards and textbooks if Richard Ennals’ ideas catch on. 


IF HISTORY is to be brought alive for 
students in the classroom they must be ac- 
tively involved in school trips, research 


projects, class discussion or historical | 


simulations. Some published simulations 
lack fine detail and adaptability, and do 
not allow students the scope to make deci- 
sions influencing the subsequent progress 
of the’simulation. 

The first attempts to develop a simula- 
tion capable of bridging the information 
gap used Basic for a simulation. It was 
tested in class, and was followed by a 
simulation of the Russian Revolution. Yet 
both models suffered from a number of 
crucial limitations. 

The data description on individual 
characters was limited, not reflecting the 
richness of detail required. The process of 
interrogating and updating the database 
was relatively elaborate and preset, and 
only a finite range of queries and up- 
The database 
Operated independently of the 
chronological program and the impact of 
decisions on the subsequent chronological 
program and state of the database was too 
crude and limited. 

Prolog was then substituted for Basic 
and used to handle the same historical 
simulations working from identical source 
materials and accompanied by the same 
printed documentation. MicroProlog, a 
microcomputer implementation of Prolog 
for the Z-80 chip and the CP/M operating 
system, is available through Logic Pro- 
gramming Associates, 36 Gorst Road, 
London SWI!) 6JE. In these Prolog 
simulations the computer is used to 
facilitate decision and judgement on the 


part of the students thereby extending their | 


capacity to consider information and see 
the effect of their decisions and actions on 
the network of which they form a part. 

The briefing for individual characters in 
the Russian Revolution game was written 
before the development of computer- 
assisted versions of the simulation 
materials. The model for constructing 
such briefings is a network of relation- 
ships: a representation of the positions, 
wants, tactics and problems of 30 
historical characters is presented using a 
common vocabulary for ease of develop- 
ing and contrasting the information given. 
Participants should be able to function in- 
itially using the information given but be 
equipped with the language, constructs or 
notation with which to expand or change 
over the course of the simulation. 

The form of the briefing information, 
issued on 30 separate briefing sheets, arises 
from the construction of complex seman- 
tic networks at the design stage used as a 
means of controlling the considerable 
volume of data. Translating such materials 
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into the form of a Prolog database is 
straightforward. 

The Prolog database has immediate ad- 
vantages for the participants. They are 
able to ask questions whose answers help 
them reach decisions. The questions are 
asked in Prolog and use the same form- 
alism as the database. Participants can 
amend the database themselves by deleting 
or adding sentences. 

The database is constructed in a simple 
notation whose interpretation in English is 
explicit. Economy of programming style is 
sacrificed in the cause of participation. For 
example, the program might contain the 
following information about the peasant: 

Peasant wants bread 

Peasant wants peace 

Peasant wants land 
English: Who wants better government? 
Proglog: Which ((x) x wants better- 

government) 

Answer is (Soldier) 

Answer is (Sallor) 

Answer is (Peasant) 

Answer is (Factwker) 

No (more) answers 
English: Who has tactics of non- 

cooperation? 

Prolog: Which ((x) x tactics non- 
cooperation) 

Answer is (Lenin) 

Answer is (Tsar) 

Answer is (Tsarina) 

No (more) answers 


stage of the simulation, provided other 
component programs are not loaded at the 
same time. Saving under a series of dif- 
ferent names is recommended to avoid loss 
of information. 

In a conventional simulation it is impor- 
tant to establish the historical context of 
the simulation in order to reduce the level 
of anachronism and misconception. Often 
an introduction is provided in the form of 
an opening lesson, a talk, film or printed 
materials. This will offer a framework 
upon which the simulation is to be 
constructed. 

The Russian Revolution simulation is 
accompanied by printed 
materials describing the state of Russia at 
the turn of the 20th century, Russian in- 
volvement in the First World War and con- 
temporary social and political tensions. 
Altogether they provide a context for the 


events of 1917 which are to be 
reconstructed by the participants in the 
classroom. 


Translating these three introductory 
pieces into Prolog programs is not dif- 
ficult. A few names and details are dis- 
carded but the framework is faithfully 
recorded. Students can still have the 
original printed versions but the Prolog 
programs can directly affect the other 
components of the Russian Revolution 
package written in the same notation and 


English: Does Lenin support the Tsar? 
Prolog: Does (Lenin supports Tsar) 
No 
To add new information regarding the 
peasant you have to add: 

Add (Peasant supports Tsar) 

The revised database can be saved at any | 


with a common vocabulary. For example, 
historical 
| represented by 

(Imperial-Russia mobilises army) date 1914 
Then you can find out information about 
the different political parties: 


a 


introductory 


background information is 


(continued on next page) 
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English: What did the Bolsheviks want? 
Prolog: Which ((x) Bolsheviks want x) 

Answer Is (abollsh-property) 

Answer is (income-tax) 

Answer is (nationalise-industry) 

Answer is (free-education) 

Answer ts (world-revolution) 

Answer is (remove-bourgeoisie) 

Answer is (dictatorship-of-proletarlat) 

No (more) answers 

No amendment of these programs is 
| necessary. They are designed to apply con- 
straints from the real world to the closed 
| world of simulation, in a way that can 
visibly affect the logic of decision. In 
teaching history it is important to enable 
students to understand the reasons for the 
| actions of historical agents. One way is to 
construct a practical inference, and Prolog 
simulation programs hold considerable 
promise for modelling and reconstructing 
events. 

It is crucial to the success of any 
historical simulation that events and deci- 
sions can be located in a chronological 
context. To avoid needless anachronism it 
should be established what known 
historical events have preceded the situa- 
tion under reconstruction. Similarly, dur- 
| ing the simulation it is important to know 
| what holds true at any given time as par- 
ticipants should be able to record their 
decisions and actions to form part of the 
framework for later decisions. It is 
remarkably easy to do this in Prolog. 


| Presented with the notation in Prolog 
students are able to record their own deci- 
sions and add their own information to the 
program. The notation conforms visually 
to English syntax though technically there 
are numerous differences. For instance, 
using the built-in relation Less, time- 
handling definitions can be built up as 
follows: 

x lesseq x 

x lesseq y if x LESS y 

x during (y z) if y lesseq x and x Jesseq z 

x at y if x for (z X) and y during (z X) 
(Bolsheviks oppose war) for (1 12) 

If you are now at round 5 in this simula- 
tion and want to know what is known to 
hold true ask: 

Which ((x) x at 5) 
Answer is ((Boisheviks oppose war)) 
No (more) answers 

You might want to record a decision of a 
particpant at this stage: 

Add ({Tsar orders tea) at 5) 

It is then added to what is known to hold 
true so that if you ask the questions again 
there is a new answer: 

Which ((x) x at 5) 

Answer is ((Bolsheviks oppose war)) 
Answer is ((Tsar orders tea)) 

No (more) answers 

The Prolog notation is easily adapted to 
take on the role of ‘a simple expert system 
in directing such a simulation. At any 
given stage or round in the simulation the 
program can refer participants to primary 
or secondary historical sources. It can also 
emphasise particular issues, retrieve pieces 


| Answer is (24 25 26) 
| No (more) answers 


of information, issue instructions or 
perhaps set problems to participants. 

The program itself can be amended by 
the teacher to take account of the needs of 
his or her students. For instance, if you 
have reached round 7 you can type in: 

Add (game round 7) 
To find out what the key issue is thought to | 
be, ask: 
Which ((x) issue is x) 
Answer is (reforms) 
No (more) answers 
To find out which of the printed 
documents to refer to at this stage ask: 
Which ((x) see source x) 


As a refinement to this program you | 
could add the idea that anything the Tsar | 
orders at any time is an issue thereafter: 
Add (issue is x if (Tsar orders x) at y and 

game round z and y lesseq z) 

To see the effect of this addition ask: 
Which ((x) issue is x) 

Answer is (reforms) 
Answer is (tea) 
No (more) answers 

MicroProlog will be ready early in 1983 
for the Sinclair Spectrum and BBC Micro, 
and courses in using the language are being 
organised by the MEP. The book Beginn- 
ing MicroProlog by the author of this arti- 
cle is published by Ellis Horwood Ltd and 
Heinemann Computers in Education Ltd 
at £6.50 in paperback and £12.50 in hard- 
back. It includes recent developments of 
principles outlined in this article. Q 


MASTER ELECTRONICS 


NOW! 


The PRACTICAL way! 


You will do the following: 
@ Build a modern oscilloscope 
Recognise and handle current 
electronic components 
Read, draw and understand 
circuit diagrams 

Carry out 40 experiments on 
basic electronic circuits used in 
modern equipment 

Build and use digital electronic 
circuits and current solid state 
‘chips’ 


- 


Se ph SS, eee 
oe | 
Oe oe © Ie ae 
Or sg il Fee Sole oo Oe eee 
| BLOCK CAPS PLEASE 
POST NOW TO: 


| BritishNational = 
| RadiogeElectronics School - — 
Reading,BerksRGIIBR © — 
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Learn how to test and service every type of electronic device 
used in industry and commerce today. Servicing of Radio, T.V., 
Hi-Fi and microprocessor/computer equipment. 


Newdob? New Career? New Hobby? 
Get into Electronics Now! 


\ Please send your brochure without any obligation to 


1 am interested in: 


to See 


COURSE IN ELECTRONICS | 
as described above 

RADIO AMATEUR LICENCE 
MICROPROCESSORS | 
LOGIC COURSE 


OTHER SUBJECTS 50/4 zeal 
am 
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7, HURRY 


DRAGON 32 


THE NEW FAMILY COMPUTER 


@ 6809E Processor 

@ 32K RAM expands to 64K 

@ Extended Microsoft colour BASIC 

@ Colour graphics and sound commands 


TEXAS INSTRUMENTS, VICTOR 9000. 


COMPUTER PLUS, 47 Queens Road, Watford, Herts. 
Telephone: WATFORD (0923) 33927 


; Py Computer Plus 
~~ and see not only 
the DRAGON but 
Z/ APPLE, ACORN, BBC, 
COMMODORE, SHARP, 
SINCLAIR, 
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LET ACORNSOFT OPEN THE 


DOORS TO 


YOUR IMAGINATION 


BBC Microcomputer or Acorn Atom 
— Acornsoft is the software 
division of Acorn Computers, 
designers and manufacturers, of the 
BBC Micro and Atom. We know 
better than anyone the capability of 
the machines, we know how 
to get the very best from the 
hardware. And we have 
produced a range of exciting 
games, exacting business and 
useful household software. 


The Biggest Range Available 
Acornsoft software ranges 
from authentic arcade games like 
Snapper to Algebraic Manipulation 
to Desk Diary to other languages like 


a” PY 


ring 01-930 1614 


° 
POY 


Please rush me my free 
literature from Acornsoft. 


ClAtom CIBBC Please tick 


Monday | 
FORTH and LISP. Striking colour, pen ow 5 Name —s 
amazing sound effects and powerful 2 oe a a oe a P ey es 
graphics are all used to the full.And it 8€t the Dest from our machine an jo _—————————_ | 
does not stop there. There is a open the doors to your imagination. 
Acornsoft and Atom are registered 
pee ae pac trade marks of Acorn Computers Ltd. | | 
Free Brochures ACORN | [ 
Just clip the coupon or write to _ | [ 
us and we will rush our catalogue 4A Market Hill, 


—— 
(SE Si SY ee) Ly pe eae: pee 
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absolutely free.Can’t waitforthe post CAMBRIDGE CB2 3N)J. 


Until I discovered 
Euribon, I was just a girl around 
the office. 


So when I told him about their incredible range of 
computer and office supplies (all covered by guarantee) 
our computers, word processors and typewriters suddenly 

came to life. So did I. Now we have lunch together. 
Euribon cannot be beaten for quality, customer 
service or price over their ee 
range of products. 


A single eee 
" of supply S 
: whatever the 
hardware. 
“4 — Service Dept., The Euribon Organisation, 
: Barker Gate House, Barker Gate, Nottingham NG1 1JY 
& 2 Tel: Nottingham 0602 57676 Telex 377510 


®@ Circle No. 189 
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TORCH 


Torch TheWorld Beater 


Communication power forevery business Computing power forevery business 
Torch is a brand new all-British computer with = Torch is a dual-processor machine with a massive 


the finest communication facilities available. 800K of floppy disc storage (expandable up to 
Local area networking, direct access to 10 or 21 Mb with the hard disc option). 
mainframes, speech synthesis, electronic mail, Torch runs a CP/N operating system giving 
Viewdata/Prestel are all available. all the normal business software — accounting, 
And Torch is the only Microcomputer with budgeting spread-sheets, PAYE, stock control 
official British Telecom approval for direct are all readily available and the high resolution 


connection to all telephone lines throughout —_colour graphics make the most of them. 
the UK and North America. 


TORCH... Puts the world at your fingertips. 


— The UK Distributor 
Dealers please write or telephone for full details to:- 


ove 
LEASAS INK Vitis, Scientific House, Bridge Street, Sandiacare, Nottingh 
A Tel. (0602) 396976 ey 
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| these stamps might be the year’s most | 
| reason is that only a small part — perhaps 


| what this symbol — the IT 82 logo — | 


| Consider the one with the banner above a 


| “Is he better equipped to run an office 


“Numerous, nevertheless, are the moralists who have attacked the machine as the source of all the ills we bear, 
who, creating a fictitious dichotomy, have denounced the mechanical civilization as the enemy of the spiritual 
civilization. Have they ever really asked themselves this question? The central struggle of men has ever been to 
understand one another, to join together for the common weal. And it is this very thing that the machine helps 
them to do! It begins by annihilating time and space.’’ 


“The Tool’’, in Wind, Sand and Stars by Antoine de Saint-Exupéry (1939) 


‘*One might imagine that out of self-interest, every manufacturer and every businessman would rush to buy a 
computer or a computer control system as soon as it became available to him. Of course some do, but many do 


33 


not. 


The Reith Lectures for 1964 by Sir Leon Bagrit, published as The Age of Automation. 


IT — ideology and reality 


DESPITE many protestations to the | 
contrary, the IT 82 campaign seems to 


| have had little influence on the ordinary 


person. Perhaps its greatest impact was 
made on September 8, 1982, the day when 
people from all walks of life put 
themselves out for IT 82 — the day upon 
which the commemorative postage stamps 
were issued. Who knows, in years to come 


famous result. 

IT 82 is a year to encourage information 
technology, itself a remarkably diffuse | 
concept. There is information technology, 
the reality: the computers, VTRs, Ceefax, | 
Com, word processors, and all the other 
handy gadgets and systems. There is 
information technology, the concept: the 
idea that all these items have something in 
common that places them together. Finally 
there is IT, the ideology: the religion of 
information technology, an _ ideology 
which presupposes that salvation will only 
come when we accept the gospel of IT. 

The difference between the three faces | 
of IT can be seen in the type of questions 
one asks to find out what someone knows | 
of the field: Do you know what is 4 
computer, a VTR, a word processor, 
Prestel, etc? Do you know what 
Information Technology is? Do you know | 


means? 

The importance of distinguishing 
between them is revealed when you 
examine some of the IT 82 advertisements. 


photograph of a boy using a BBC Micro: 


than you are?’”’ Here is a boy who knows 
about one aspect of information 
technology. Why should he be able to run 
an office, something which has more to do 
with human relations? And why is it a boy 
anyway? Plenty of women run offices. 
Does this boy know what information 
technology is or does he think that IT is the 
third person neuter pronoun? 

There is a strong tendency to indulge in 


hyperbole. In the same advertisement you 
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can 


read that a key advantage of | 


computers is their ability to store vast | 
quantities of information, ‘‘infinitely”’ | 


more than you can hold in your head or 
cope with on paper. Frederick P Brooks, 
an IBM employee and author of The 
mythical Man-Month: Essays on Software 
Engineering, does not share the salesman- 
projected vision of the management total 
information system. He writes: ‘‘One 


20 percent — of the executive’s time is 
spent on tasks where he needs information 
from outside his head. The rest is 


by Boris Allan 


communication: 
teaching, 


hearing, reporting, 
exhorting, counselling, 


encouraging. But for the fraction that is | 


data-based, the handful of critical 
documents are vital, and they will meet 
almost all needs.”’ 

Barclays Bank assisted with another of 
the IT 82 advertisements, the one which 
proclaimed ‘‘Open 24 hours a day, seven 
days a week’’ over a picture of the pair 
eagerly getting their money from a cash 
dispenser late at night. This advertisement 
makes interesting reading, for it says 
‘*Most of us are paid with the help of IT to 


keep track of our salaries.’’ Since most of | 
| the British population is still paid in cash, I | 


wonder who is ‘‘us’’? 

If you go through the advertisements for 
IT 82 it becomes rather clear that they are 
orientated towards an ‘‘us’’ who are male 
professionals or managers, and that IT is 
used as a coverall term for anything which 
can be laid at the door of some form of 
information technology. Most of us are 
not paid with the help of IT, as claimed, 
but rather despite some computerised 
system, or so it seems at times. A content 
analysis of the advertisements shows that 
males (adult) are those who are obviously 
in command. Females (adult) are a lower 
species, so it is a woman who is seen at 
home watching television, the woman who 


is the receptionist and the woman who is 
the typist. The males (young) are assertive: 
“Tf you think Form IV is tough ... ’’, or 
operating an industrial machine. There are 
no young females. 


This orientation seems to be deliberate, | 


and is continued in the series of pamphlets 
produced by the National Computing 
Centre for IT 82. The cover of the Health 
Care pamphlet again shows a male doctor 
instructing a female nurse, and the content 
lists ways in which technology has assisted 
in medicine, ending with the lines 
‘‘Patients are being helped by shorter 
waiting times in hospitals, by new 
treatments, and by better care.’’ 
Unfortunately this is not what is actually 
happening, thanks to inadequate 
government funding and the Health 
Service dispute. You continually have to 
remember the reality of the situation: 
hospitals employ people as do banks, 
businesses and most other institutions. 
Alan Benjamin, the Chairman of IT 82’s 
steering committee, wrote of IT 82 in 
Technology Week June 5, 1982 that ‘‘this 
revolution is all about simplifying society. 
Or at least helping the management 
process.’? The ideological basis of IT is 
made perfectly clear, emphasising the 
importance of distinguishing between the 
reality of information technology — much 


of which is of great benefit — and the | 
ideology which is trying to ride on the back | 
We are | 

about | 


of the technical successes. 
informed that IT is all 
““communication’’, and Alan Benjamin is 
Director.of Corporate Communication at 
the CAP Group. Sainte-Exupéry also saw 
communication and understanding as the 
justification for ‘‘the tool’’ in his case the 
aeroplane —— but he also gave the humana 
say in his or her destiny. 

In the past, Utopian theorists used to 
populate their ideal societies with perfect 
human beings. They believe that people 
are less than rational if they do not jump 
on the bandwagon. Utopian thinkers of 


IT are concerned with non-people and | 


with people substitutes. 
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NOW 3Months 6 Months 9 Months 


Youllbe glad you chose 
apersonal computer with power 
enough to grow withyour needs. 


The ICL Personal Computer with af For pours: by ie a fixed-disc, ane can have 
° eight times the original storage capacity, and support up to 
power to grow as you need it. 4 VDUs. And there is an barobie range of Personal : 
Computer hardware. 
Choosing the wrong personal computer can work Wide range of integrated accounts and other 
out very costly, because though they grow to meet your application software available, providing limitless 
needs, they just don’t grow enough. possibilities. 
The new ICL Personal Computer gives you more. So your secretary can do her word processing, you can 
It's a versatile, professional personal computer. It do your forecasts, your accountant can do the invoicing, 
can start with a single Visual Display Unit, naturally, and and your programmer can do his own thing, all at the same 
it has a wide range of functions to meet your increasing time. Thats what makes ICL Personal Computer more than 
requirements. And it can grow larger than most other just a personal computer. 
personal computer systems, because its capacity for And because ICL is Europe's leading computer 
additional hardware is greater. company, with thousands of satisfied users in over 80 
Starting at £2,895 with one VDU countries worldwide, we can offer ICL Trader Point 
The ICL Personal Computer provides a range of service and maintenance back-up that’s second to none. 
options enabling you to have a system tailored to What more could you ask for, apart froma 
meet your changing needs, demonstration? 


trader point 


+ ohnson 
fl Johnson House - 75-79 Park Street - Camberley - Surrey i 


microcomputers is 
Please send me further information on the new ICL Personal Computer. al - QO n S on 
| Name iti | mare q 


Position 
[| Company Name & Address i microcomputers 


j Johnson House - 75-79 Park Street - Camberley - Surrey 
i Telephone 0276 20446 


il Robophone Answering 24 hrs. Prestel page No. *200632 
= Mailbox No. 027620448 
48 Gloucester Road - Bristol - Telephone 0272 422061 
Tepe ofBusines 113 Stratford Road - Shirley - Birmingham B90 3AY 
a ae Telephone (021) 745 3246 
@ Circle No. 350 


142 PRACTICAL COMPUTING December 1982 


Telephone 


OCTET 121 


Surely the 
most 
versatile 
typewriter 


n the world 


General 
purpose/Word 
Processing 

Computer 


Telex tape 
preparation 


and now... 


infinite a. 
interface Wi 
mass storage aes 


Duplex are pleased to ag a new high speed tape cassette 
interface for the OCTET 121 which provides infinite mass storage; 
viz a C15 tape can hold 100,000 characters at 1200 baud. 
‘The tape interface may also be used with any microcomputer which supports an RS232 serial line. 


e RS232 connection © Switch selectable baud rates 150/300/600/1200. 
e Connects to OCTET PI, NPI, Cl and NCI typewriter interfaces and other RS232 devices 
e@ Tape counter to identify beginning and end of datablocks e Extremely easy to use 


For further details, contact sole regional distributors 
for all OCTET Series products. 


-p, DUPLEX. . 
Ss LDMMuUunIca 


The Interface People 


Midlands/North: 2 Leire Lane, Dunton Bassett, Nr. Lutterworth, Leicestershire. Tel:0455 209131. 
South: 52 High Street, Stock, Ingatestone, Essex. Tel:0277 841011. 
OCTET 121 is a trade mark of Duplex Communications. 
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It’s 16 BIT. It’s IBM PC 
compatible. And it’s here now! 

Icarus have.a new 
personal computer 
manufactured by 
Columbia Data Systems 
of the USA complete 
with its own software 
and hardware. It will 
also run all software 
and hardware 
produced for the 
IBM PC. 

At first glance,.this 
machjne may bear a 
certain resemblance to 
its mentor. 

That's before you 
switch it on. 


What a performance! 
Appearances can be deceptive as a 
look at the credentials of the Columbia 
PC machine will tel you. 

Operating system software is MS- 
DOS® or CP/M 86%. 

Its 16 BIT 8088 hardware configuration 


Winchester interface and eight 
expansion slots. 

Not bad for the standard 
version. 


Examine your options 
Columbia like to leave 
your options wide 
Open. So they've 
included 256K RAM 
boards, 8087 
arithmetic co- 
processor for high 
speed math functions, 
dual RS-232/RS-422 
boards, anda 
Winchester disc based 
system. 

The Columbia PC's 
expansion capability can easily 
accommodate just about any 

imaginable hardware configuration 
including one megabyte RAM and 10 
megabyte disc. 


It’s here now 
And you know the other great thing about the 


pees 128k Re Baty. HD RS-232 Columbia PC? It's here now. Available off the 
serial ports, Centronics parallel printer port,DMA chair, and Icarus have a nationwide dealer 
controller, eight levels of interrupt, dual floppy network waiting to start deliveries. 


disc system with one megabyte storage, 


For further details, or if you would Itke to become a dealer yourself, contact 


Computer Systems Ltd. 


Icarus Computer Systems Ltd., Deane House, 27 Greenwood Place, London NW5 INN. 
Tel: 01-485 5574. Telex: 264209 
MS-DOS is the trademark of MICROSOFT CP M is the trademark of Digiial Research 
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REAL MASS STORAGE DESERVES 
REAL BACK-UP! 


51°’ WINCHESTER DISK DRIVE 4’’ CARTRIDGE TAPE STREAMER 


With the REAL range of disk drives now extending from 3 to 40 Mbyte we could hardly 
offer you less a partner than the REAL tape streamer for secure, trouble-free back-up 
and unique features such as automatic error correction. Ask about our ‘floppy free’ 
cold boot systems for Apple Il, Tandy TRS-80, IBM and NEC PC8000 with software 
support for DOS, CP/M, Pascal and split combinations. 


PRICES FROM AROUND £1300 


COMPUTERFACTS (U.K.) LTD 


83 Laleham Road, Staines, TW18 2EA 
Tel: Staines (0784) 62501 -Telex: 296526 REAL 


@ Circle No. 193 


THE FINAL SOLUTION 
THE LATEST ADVANCED DATABASE SYSTEM 
FOR CP/M '™ MICROCOMPUTERS 


CHECK THESE FEATURES: VERSATILE 

SEND FOR OUR FREE BROCHURE WITH 

POWERFUL © ilisartiatian Wenne FULL SPECIFICATION 

@ 20 databases per system @ User defined screen & report layouts 
@ 32,760 records per.database @ 3 levels of password protection MANUAL + RESCUE £295+VA 
@ 100 fields per record @ Add new fields at any time 
@ 10 key fields per record @ Change key fields easily EV UN aera eer ae a 
@ 19 data types with unique dictionary fields @ Split, merge or re-organise databases MANUAL ONLY £20 each 


for data compression. ACCESS p&p £2 per item 


® 5 field entry conditions 
© afield li iti SIMPLE TO 
sf 4 field linkage conditions ses . eae ; MICROCOMPUTER 
ial 4 ti ‘ O programming neede IMIBS NESS 
. Search on any field up to 40 at a time vie : hplenree wn SYSTEMS LTD. 
i ; operations in jain ENgUS 
Sort on any field up to 5 at a time. Break P' g S CHARTERHOUSE BLOGS 
points on 3 @ Checks data on entry GOSWELL ROAO 
: LONOON EC1M 7AN 

‘® Calculations & totalling @ Simple menu structure Telex 261729 
@ Mailshot processing DEALER/OEM ENQUIRIES INVITED | 21-253 3998 PewiTex 
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CLOSE? 


NORTHSTAR 
OLYMPIA 
OSBORNE 
PET 

PHILIPS 
SIRIUS 
WANG 


APPLE 

DATA GENERAL 
DIGITAL 

HEWLETT PACKARD 
.B.M. 

LC.L. 


You almost made it 


CHECK THESE OUTSTANDING FEATURES 


VERSATILE AND HIGHLY ADAPTABLE By 
using the S100 bus the Minstrel will keep up to 
date with the latest developments, with over 
1,000 boards available from numerous manu- 
facturers covering every conceivable appli- 
cation. So you know the Minstrel will not 
become obsolete and that you don’t have to 
rely on one manufacturer to bring you the 
latest innovations. 


RELIABILITY AND SERVICING Many years’ 
experience has enabled the Minstrel’s 
designers to avoid the reliability problems 
encountered by many earlier systems. The 
Minstrel is specially designed for easy 
servicing and is outstandingly reliable. 


HORIZON COMPATIBILITY The Minstrel is 
compatible with the North Star Horizon, so 
that Horizon software will run on the Minstrel. 


SUPERLATIVE SOFTWARE We have a super- 
lative range of application and system 
software including CP/M TurboDOS® and 
MINOS® 


BRITISH MANUFACTURE British manu- . 
facture brings you the benefits of U.K. 

hardware and software support, highly 
competitive prices (protected from currency 
fluctuations) and the assurance of readily 

available spare parts. 


® CP/M Registered trade mark of Digital Research Inc. 
® TurboDOS Registered trade mark of Software 2000 Inc. 
® MINOS Registered trade mark of Hotel Microsystems Ltd. 


The New British Minstrel rrov £2,455 


with Winchester Drive ee aunnonheedie 


TECHNICAL 


For more tion about the 

brilliant new British Minstrel com- 
Standard Other puter or to find out yournearest U.K. or 
System configurations = Eyropean Dealer, write or telephone: 

available Andrew Ward or Tony Harris 
$100, @ Multi-user 
5-20 Mb Winchester Drive, systems 
Z80A processor, @ Multi-processor 
64K RAM systems 
Horizon compatible, @ 16-bit processor, 
400 Kb-1.6 Mb floppies. using powerful 
68000 processor. 


HOTEL MICROSYSTEMS LTD. 01-328 8737 


69 Loudoun Road, London NW8 ODQ. Telex: 266828 


Choosing the right software...is the first arid most on Quality. .Designed and built in Britain by top - 
important decision you have to make when choosing a , software professionals and accountants for use 
computer. by British business, there is-a fully integrated range of BOS 


software to match all your business needs. 
e 


Choose BOS, and you’ré-choosing the most advanced 


business software for micro and mini Seek available CH Fm 
Jdday. e 
Pe Reliability... BOS software-has been tried and : . BOS Sales Ledger . eart 
¥ tested for over four years with 1000’s of satisfied 7 ‘ BOS Invoicing * 12 
‘users all over the world—small firms, big businesses, DP BOS Purchase Ledger tai 
* *. departments, schools; accountants, doctors, solicitors and - BOS Nominal Ledger ; oe 
government departments. BOS software provides that - BOS Inventory Control . ; 
-. jassurance of maturity and reliability which no new software” BOS Payroll ; 
"ean hope to match. ie BOS Fixed Assets 
. © Portability.. -Now, for. the first time, you-can . BOS AutoWriter . 
ch&ange or upgrade your computer and avoid the BOS AutoIndex a), a 
costs of software conversion. BOS software is equally at a! ta 


home working in single-user, multi-user or local networking 
mode and the unique BOS concept allows identical software 
to gun on over 50 different computers including Apple II, 
Casu, Comart Communicator, DG Enterprise, DEC 

* PDP-11 range, DMS 3/4, Durango, Equinox, IBM Series A 


Nationwide Support...BOS software is . . 
‘a written by MPSL, a world leader in 
E . .microcomputer technology, and’ supplied and supported by 
S;over 50 selected independent BOS dealers throughout the 


IBM Personal, ITT 3030, MicroFive, Onyx, Panasonic, °°* "3 country: eee Ss 
Northstar, Bence, SD, Sharp PC3201, Sirius, Sord 223, e*. Remember, when you choose a computer, what you get Dut 
Systime 500, Tandy TRS- -80, TI model 1/2/4, Transdata, depends on the software you put in. So choose the best — 


Trivector ‘Triton 4, Triumph Adler 1600 range, Victor 9000. choose BOS. 


I'd like to know more about BOS software, BOS dealers and BOS compatible computers. © Circle No. 196 
A  —————————————E : Title_ _ 
Company Address 


\AB Telephone No. = — 
Please return to David Blandford, Sales Director, MPSL, 87-89 Saffron Hill, London, EC1. Tel: 01-831 8811. 


Open 
File 


This regular section of 
Practical Computing 
appears in the magazine 
eachmonth, incorporating 
Tandy Forum, Apple Pie, 
Sinclair Line-up and other 
software interchange 
pages. 

Open File is the part of 
themagazinewrittenby you, 
the readers. All aspects 
of microcomputing are 
covered, from games to 
serious business and 
technical software, and 
we welcome contributions 
on CP/M, BBC Basic, 
Microsoft Basic, Apple 
Pascal and so on, as well as 
the established categories. 

Contributors receive 
, £30 per published page 
and pro rata for part 
pages, with a minimum 
of £6. Send contributions 
to: Open File, Practical 
Computing, Quadrant 
House, The Quadrant, 
Sutton, Surrey SM2 5AS. 


Z-80 
ZODIAC 


Shuffling routine 
WHETHER OR NOT a program like 
Costello’s Eights on page 77 of the 
August issue of Practical Computing, 
which can play well a game requiring skill, 
(continued on next page) 
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Z-80 Zodiac: Research Machines shuffle routine; Biorhythm 
calculator on MZ-80K, Assessing text readability; Floating- 
point numbers on MZ-80K 149 

Tandy Forum: Perpetual calendar on Tandy model III; 
Graphics characters direct from keyboard 156 

6502 Special:Atom insertion editing aid; Atom animated 
graphics; UK 101 Shoot Out; Save command on UK 101 160 

BBC Bytes: Low-speed Teletype interface; Letter Writer mini 
word processor; Machine-code disassembler 167 

Sinclair Line-up. Fast Fourier transform on ZX-81; Pilot 
interpreter on ZX-81 171 

Apple Pie: Morse code teacher; Recovering Newed programs; 
Apple tree — a programming curiosity; Two utilities — 
computed Gosubs and Immediate commands; Ampersand 
command-handling routine 174 

Pet Corner: Pet asacash register; Perpetual calendar; Loading 


Open file: 2-30 === 


machine code with Basic; Pools dividend calculator 180 


Guidelines for contributors 


Programs should be accompanied by 
documentation which explains to other 
readers what your program does and, if 
possible, how it does it. It helps if 
documentation is typed or printed with 
double-line spacing — cramped or 
handwritten material is liable to delay and 
error. 

Program listings should, if at all possible, be 
printed out. Use a new ribbon in your 


Shuffling routine. 


printer, please, so that we can print directly 
from a photograph of the listing and avoid 
typesetting errors. if all youcan provideisa 
typed or handwritten listing, please make it 
clear and unambiguous; graphics 
characters, in particular, should be 
explained. 


We can accept material for the Pet, Vic and 
Sharp MZ-80K on cassette, and material 
for the larger machines can be sent on 
IBM-format 8in. floppy discs. 


100 input"Size of Array";N 


1190 dimAC(N) 
120 rem 

130 forI=iton 
140 AtI)=!I 
150 nextl 

160 randomize 
165 rem 

170 forI=1toNn 
180 
190 
200 next! 

205 rem 

210 forI=i1toNn 
220 
230 nextiI 
240 print 


printAd!)s 


FILL ARRAY 


SHUFFLE ARRAY 


X=intdrnd(1)xkI)+1 
D=A(1) SACI) =A(X) A(X) =D 


FRINT ARRAY 
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(continued from previous page) 

can be said to be displaying intelligence is 
rather a matter of definition, suggests 
Tim Scratcherd of Huddersfield, West 
Yorkshire. However he has an alternative 
to Costello’s shuffling routine. It was sug- 
gested by a pupil and requires only one 
array. 

It is written for the Research Machines 
380-Z in Software Production Associates 
structured Basic, and works by swapping 
every element in an ordered array with an 
earlier element chosen at random. It is en- 
tirely general. 


Biorhythm | 
THREE BIOLOGICAL CYCLES which are held 
to affect a person’s physical, emotional 
and intellectual energy levels are plotted 
by the Sharp MZ-80K program by Frank 
Rooney of Manchester. The user is re- 
quested to input his or her date of birth 
and the date from which the biorhythm is 
to be run. The computer then calculates 
the number of days old that the person 
will be on the starting date, value F in line 
690. Corrections are made for leap years, 
line 680, and the computer then calculates 
and plots the three cycles using establish- 
ed formulae in lines 540-560. The 
horizontal base axis is labelled with alter- | 
nate dates of the month. 
The main features of the program are: 
A is the top-left screen position: 53248 on 
MZ-80K, 32768 on Pet 
X (l) contains Poke codes for Space, 0, 1, 2, 
3, 4, 5, 6, 7, 8, 9 — line 760 Data; for Pet 
use codes 32, 48, 49, 50, 51, 53, 54, 55, 
56, 57 
In line 540, B=65 gives Spade symbol 
In line 550, B= 83 gives Heart symbol 
In line 560, B=68 gives Diamond symbol; 
use 90 on Pet 
Inverse-C gives Clear Screen 


Biorhythm. 
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Readability index 


AMERICAN RESEARCH has shown that 
readability and comprehensibility of a 
text depends very much on word length 
and sentence length. This program by 
Noel Williams of Sheffield, South 
Yorkshire uses the results of that research 
to measure the readibility of an input text. 
The program counts the number of 
sentences by counting punctuation; the 
number of words, by counting spaces; 


and the number of letters. It then 
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Se a en 5 ee 


Biorhythm. 

10 REM * MZ-80K BIORHYTHM - 
20 PRINTS ° 

30 PRINTTAB(11);“ = 


40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
5640 
S70 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 


DIMX(11),M$(12),D(12): X$=" 


GOSUB80:GOTO1460 
PRINT"S YEAR (e.g. 


INPUTS MONTH (e.g. 5) 


INPUT" DAY (e.g. 14) 
GOSUB600: IFE=OTHENSO 

RETURN 
GOSUB4640: G=F: Y1=Y:M1L=mM:D1i=D 
INPUT"BYour name : 
USR(62):PRINT“&TOO LONG ! 


FORZ=1TO1000:NEXTZ 


Es="1982": GOSUB8O0 
PRINT"and it will remain on 
PRINT“any key 


IF (Y/4< >INT(V/4)) 8¢0Y1/4=INT 


P=238(N/23-INT(N/23)):Q0=288 
R=338(N/33-INT(N/33)) 


PRINT"@Name: 
PRINT“@ @=Physical 
PRINT ree 
PRINT 
BRINT “Lib to bt 8 oh wt 
PRINT 
NR=-1:S=Y¥: T=M: U=D: V=0: W=21 
FORI=O0TO38 

IF (U=1) 8 (NR=-1) THENNR=I 
C#=RIGHTs(" 
BS=LEFTS$(C$,1):GOSUB710 
POKEA+ (W240)4V+1,B 
BS=RIGHTS (C$, 1):GOSUB710 
POKEA+ ( (W+1)840)+V+I,B 
U=U+1: IFU<=D(T) THENS10 


ce ea es 


NEXTI: IFNR >SOTHENNR=30 
PRINT"BE"3M$(M) 5", "3STRS(Y) 
FORI=0T038 

K=INT (88SIN((-P+I) 8280/23) + 
K=INT(88SIN( (-Q+1) 8280/28) + 
K=INT(82SIN((-R+1) &2860/33)+ 
NEXTI 

GETAS: IFAS=""THENSSO 

PRINT" @2":GOTO6O 

E=1: IF (D<=D(M) ) THENRETURN 
IFM< >2THENG30 


F=0: IFM<2THEN690 
FORI=1TOM-1 

F=F+D(I) 

NEXTI 

IFY/4=INT(Y/4) THENF=F+1 
FHF+3 658 VY+INT(Y/4)4+D 
RETURN 

c=1 


C=C+1: IFC>11THENB=0: RETURN 
GOTO720 
POKEA+ (11-K) £4041, B: RETURN 


calculates the average word length and the 
average sentence length, and then applies 
the American formula to these averages to 
rate the readability of the text. The pro- 
gram aims to be user friendly so gives 
some sample values for familiar texts. 

The program runs on a Research 
Machines 380Z, and being written in 
Microsoft Basic it should run on other 
machines with the minimum of change. 
Lines 70 and 480 clear the screen. The 
command means Print. The following 
variables are used: 


BIORHYTHM 


";E$ 3: INPUT") 
IFY< 1901 THENPRINT "228" : GOTOSO 


F.R.Rooney 1982 


0123456789": A=53248 
FORI=17T011:READX (1): NEXTI:FORI=1T0O12: READM$(1),D(1):NEXTI 
PRINT"SPlease enter your date of birth 


—-"sE$="1945" 
2s 


23M 


IF (M<1)+(M>12) THENPRINT"f82":GOTO100 


s"3D 


IF (D<1)+4+(D>31) THENPRINT®* S388": G60TO120 


“NS: IFLEN (NS) <17THEN210 
(max 16 letters) " 


PRINT“&";SPC(27); "88":GOTO170 
PRINT"“SEnter the date you wish to start from —-" 


PRINT"B&EThe computer will plot your biorhythm" 


the screen until" 


is pressed. &":FORZ=1TO3SOOO: NEXTZ: GOSUB640: H=F 
TF O(M<3) © CY/4=INTCY/4) 8 0Y1/4<¢ > INT (Y1/4) ) THENG=G1 
IF (M>2) 8 (Y/4=INT(Y/4)) 8 ¢(Y1/4=INT) Y1/4) ) THENG=G-1 


(¥1/4) > THENG=G-1 


N=G—-H: IFN>OTHENGOSUB630: GOTO40 


(N/28-INT(N/28) ) 


L=32-LEN (M$ (M1)+STRS$(D1)+STRS(Y1)) 
“SNS; TAB(L); “Born: 
*=Emotional 
PRINT ° 8 eee TT TTT TTT” = FORI=0TO7 


“"sM$(M1);Di; V1 
@=Intellectual" 


PU. EUS 2 0 TINE xter 


Mbt ttt tt tt tt tt tt td" s FORT =0TO7 


rept t bo bt t t U"sNEXTr 


© LA 


"“#STR$(U),2): TIFI/2< >INT(I/2) THENSSO 


IF (T=2) 8 (S/4=INT (9/4) ) & (U=29) THENS10 
U=1:T=T+1: IFT>L2THENT=1:S=S+1 


- 5) :B=65: GOSUB750 
-5):B=83:GOSUB750 
- 5) :B=68: GOSUB750 


IF (Y/4=INT(Y/4)) 8 (D=29) THENRETURN 
E=0: USR(62):PRINT“@INCORRECT DATA”: RETURN 


IFBS=MID$(X#,C, 1) THENB=X (C) : RETURN 


DATAO, 32, 33,34, 35,36, 37, 38,39,40,41 
DATAJAN, 31, FEB, 28, MAR, 31, APR, 530, MAY, 31, JUN, 30 
DATAJUL, 31, AUG, 31, SEP, 30, OCT, 31, NOV, 30, DEC, 31 


FS — the number of sentences 

SP — the number of words 

CH — the number of characters 

CW — the average number of characters 
per word 

WS — the average number of words per 
sentence 

ARI — the final index of readabllity 


Line 520 calculates the index. Input 
should be in English, and should be of 
more than three sentences for the results 
to be meaningful. 


(continued on page 152) 
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QUALITY, VALUE. 
PERFORMANCE & 
_ COMPATIBILITY 


THE ZVIM-121 VIDEO MONITOR |e cicie no. 19 


Unmatched value through high quality The ZVM-121 is a high quality, high resolution 
and high volume manufacturing 42" monochromatic video monitor. Backed 
Compatibility with the majority of by massive resources and decades of 
popular microcomputers experience in video electronics, Zenith Data 


; F : ‘ . tems provides you with reliable products 
High resolution video display with Sys 
improved character definition from a reputable source. 


Versatile exterior controls facilitate 
display adjustments —EMITH data 
From only £45.00 systems 


(Dependant on order value) 
BRISTOL ROAD, GLOUCESTER GL2 6EE 


(continued from page 150) 
Readability index. 


10 REM tetoretttok ottobre tot nok doe Rfobor ati 
2@ REM AUTOMATED READABI_IUTY NDEX 
3@ REM BY NOEL WILLIAMS 
4@ REM SHEFFIELD CITY POLYTECANTC 
REM thtetotototatot: daretoterobobite weaposteak aboitiste ttt bot 
REM autematec readab ,ity .mdex 
PUTI12 
FS=0 
XZ=8 
Wi="Your text comes between” 
WS=0?SP=26FS=8: CH=0:ARI=B 
2" This prosram examines any mMoOUT Text to see how Feadable 
vickeg 
2°Please tyoe in a text Of mare than three sentences. " 
2:9 
é jake sure there i6 a ful Stop after each sentence, 
ake 
2"And do not type beyond the "+" 


2:2? 

IFXZ=OTHEN25S2 

?"Please type in the next tine 

2"1t there are no more tines please type zzz" 
on 

INPUT At 

AS=Ag+" 

FORI=1 TO LENCAS) 

BS=MIDs$cAs, I, 1) 

IFB$=" "“THENSP=SP4+1 

IFB$=". “THENFS=°S+1 

NEXTI 

CH=CH+LEN( AS) 

XZ=1 

REM THIS CALCULATES READABILITY INDEX 
IFAs="zzz " OR AS="Z72Z2 “THENGOTOZ72 
GOTO220 


If FS(3 THEN ?" YOu DIDNT TYPE ENOUGH SENTENCSS. ":Gosup7am:Go7c12 


WS=SP/FS 


Floating-point numbers. 


REN ‘i. i 
REM i software stach sub # 
3 REM Sammars semanas anemia 
4 REM 
3 REM Copyright Simon N. Brown 
REM 
REM 28th June 1982 
REM 
REM = 
999 REMESEEE example-of use 33332 
1000 GESUB 50000 
1100 FOKE SF,O:POKE SP+1,200 
1200 A=1:B=99999 
1300 PRINT "AS" iA, “B="3B 
110 USR(PU),A,B:USR (PO) A,B 
1320 PRINT SWAP 9e" 
1400 PRINT "A=";A, "B=";B 
1500 END 
438999 REMEDESS instructions for use 20a 
49000 REM The following cotle supports a software stack and mainteins it. 


49001 REM After the deta has been set up in memory the stack pointer shculd 


49002 REM be initialised.To set the pointer to an address AD :~ 

49003 REM POKE SP,AD-256tINT(AD/254) 

49004 REM POKE SP+1, INT(AD/254) 

42005 To push numbers expl,exp2..expN onto the stack :- 

49006 USR(PU),expl, exp2,..,e7pN 

49007 To pop variables vari,var2..varN from the stack :- 

49008 USR{POQ) ,varl,var2,-..,varN 

49009 

49010 REM Use of these routines will enable variables to be used locally. 
49011 For example,if a subroutine uses X,¥,2 for internal calculations 
49012 then the first line of the subroutine would he :~ 

49013 RI USR(FU) ,X,¥,Z 

49014 REM and the last line could be:~ 

49015 Fi USR(PO),Z,¥,X: RETURN 

49016 This should relieve the necessity to invent temporary variables 
49017 REM with names like 2K,@G,25 etc through fear of altering other 
49018 REM the contents of variables that you may use elsewhere. 

49019 REM 

49020 REM The routine should also prove useful to other M2-80K users 
49021 REM as it illustrates the use of routines in the BASIC interpreter. 
49022 REM 

49023 REM N.B. This routine depends on routines within Sharp BASIC SP-£025 
49024 FEM ~~ 

49999 REMSESSS software stack routines to PUSH and POF Za0n2 

50000 PU=1214096: PO=PU+32: SP=4096+254+14:LIMET PU 

50010 FOR J=0 TO 79:READ E:FOKE PU+d,£:NEXT 

50020 E=PU+27 


€wW=CH/SP 

ART=(€ C2, SewS)4+(4. 71+CW))-21.43 = REM ars 

PUTi2 

2"Your wncex of readability is "SARI 

? 

GOSUB749 

2*Ah you don’t quite understand this, eh?" 

? 

GOSUB742 

PYUTL2 | 

P'welr, the Scate .5 f to 4p':? 

?"So "Winnie the Pooh’ is 6.3 

"Lord of the Rings’ is 1@.57":? 

?"" 1984" is 16, 2e":9 

?"Kant’s 'Critique of Pure Reason’ is 24,25" 

29 

2 Ulysses’ Is 24. 26" 

Kd 

FORI=1T0S 

READW 

IFARI) WTHENPS=f 

NEXTI 

DATA &.3.1@. 57. 16. 28, 24. @5. 24. 26 

ITF OS (C1THEN® "Your text .£ mere readable than any of these. "*690TO720 
ONPSGOTCE4@, G60, E62. 732. 710 

WHE" "Winnde the Pooh’ and "Lore of the Rings’ 
GOTO722 

P45" "ord cf tre RAinss" ane *.9Sa"" 
GSTO728 

"wes" 91954" anc “art 

GOTO722 

Fabt" Kanu ane “Ur ysacs’ ":GOTO72G 
P"VYour text .G even more urrescabte than "Ulrsses’":GUTO72¢ 
REM 

END 

FORT=1706202: NEXT 

RETURN 


POKE PU+4,E~25469 INT (E/256) 
POKE PU+S, INT (E/256) 
E=Pu+70 
POKE PU+36,E-2568 INT(E/254) 
FOKE PU+37, INT(E/256) 
O RETURN 
REMEESSE machine code DATA SSass 
DATA 205, 134, 22, 44,0,0, 205, 235, 29, 42, 14,17,1,5,0,9 
DATA 34,14,17,235, 42,68, 70, 237, 176,24, 227, 34,1,72,201,0 
DATA 205, 136, 22, 44,0, 0, 205, 19, 38, 205,54, 36, 34,1,72,213 
DATA BO, 205, 20, 24, 209, 42,14, 17,1,5, 0,237, 176, 1, 246, 255 
DATA 9,34, 14,17,24.218, 34, 1, 72,201,0,0,0,0,0,0 
REMEES25 280 source coae Suczs 
REM PUSH CALL 168BH sskip comma and update text pointer 
REM DEFB “," qi 
REM DEFW PUEX ;if none present jump to FPUEX 
CALL 1DEBH ;evaluate fp expression toa area at (44644) 
{D HL, (110EH) ;HLepresent contents of saft stack pointer 
LD HC,5 seach fp number is 5 butes long 
ADD HL, BC s;work out new address of top of soft stack 
LP (110EH),HL jupdate soft stack pointer 
EX DE,HL 5 
1D HL, (46444) ; 
LDIR ¢transfer fp number onte soft stack 
JR PUSH 390 back for another one 
LD (480iH)-HL «update text pointer past USR statement 
RET #return to BASIC 
CALL 1688H gckip comme and update text pointer 
DEER ss ‘ 
DEFW PODEX 3if none present jump to FOEX 
CALL 2613H scan variable mame aborting if FN.. 
CALL 2436H pDEcaddr of var, Bevar type (O=tp, I=etring) 
LD (4801H),4 ;update text pointer 
PUSH DE isave address of variable 
LD D,B ; 
CALL 1814H ;test var tyupe,abort if strine type 
POP DE grecover address of variable 
LD HL, (1L1OEH) ;tHLepresent contents of soft stack pointer 
LD BC,5 j3each fp number is 5 bytes long 
LDIR jtransfer fp number from soft stack te var 
LD BC,-10 ; 
ADD HL,BC work out new addrees of top of soft stack 
LD (110CH4,HU = jzuvdate soft stack pointer 
JR POP 390 back for another one 
LD (4801H),HL jupdate text pointer past USR stetement 
RET ;Feturn to BASIC 


Floating-point numbers 


THIS PROGRAM by Simon Brown of Tun- 
bridge Wells, Kent for the Sharp MZ-80K 
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implements a stack for floating-point! and so should prove of use to other 


numbers in software. It can be used for 
maintaining local numeric variables. The 
machine code used is fully documented 


MZ-80K users in understanding the 
operation of some routines within the 
Basic interpreter. Q 
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Solve your information transfer problems with 
Communications Packages from Intelligence. 


ike the MICROSYNCH 3270 .. . more from a Communications package! 


MICROSYNCH 3270 can ma Our microcomputer act and perform 
ike an IBM 3270, a true interac terminal, providing full emulation capability 
MICROSYNCH 3270 is fully interactive and user friendly 
» All MICROS H | s u y compatible, being suited for use 
with either eight or sixte f icrocomput 
) MICROSYNCH is compatible with a range of operatin tems including 
>P/M, MP/M and UNIX. 
BD INTELLIGENCE uses the powerful C programming !anguage in its 
MICROSYNCH packages 


YNCH terminal emula 


f soft | communica any 
proces: ard BSC protocol including Data General, IBN 
Digital Equipment, Honeywell, Tandem, Nixdorf, etc 

Contact INTELLIGENCE ay for further details, 


Dealer, distributor and manufacturer enquiri ticularly welcc 


INTELLIGENCE (IRL.) LTD 
NAGOR HOUSE 
DUNDRUM ROAD, 

WINDY ARBOUR 

DUBLIN 14, IRELAND 
TELEPHONE 988555 988243 


Software that 
works for you. 


Please tell me more about Intelligence. 
NAME _ 
COMPANY ____— 


ADDRESS _—___ 


© Circle No. 198 


demand 
returning bY iggest Micro show 


om 


on 
(C = ters 3 
Home computind 7 
al small business $F | 
gponsored by proctitis and 


. promote your 

@ products and 
a services at 

=~ Britain’s No. 1 

* Micro Show 


Whatever branch of the business you're in— and the Micro Mouse Contest — will again be 

manufacturing or supplying: featured at The Computer Fair’83. 

microcomputers, peripherals, associated Last year 38,432 people passed through the 

accessories, software, books, videogames— _ turnstiles in only three days—this year is 

you need The Computer Fair. going to be an even greater success. 
omplete and return the coupon below for 


This year the show will be bigger, open for é 
four days — including a specia further information. 
Businessman's preview on the first day — and Return to: The Exhibition Manager, 


will be staged in a much larger area. Hits of The Computer Fair, IPC Exhibitions Ltd, 
last year— the Sinclair Village, Club Avenue Surrey House, 1 Throwley Way, Sutton, 
Surrey SM14QQ. 
= eee ee ee ee ee ee eee 


Please contact me with details about exhibiting at The Computer Fair 
NAME - : 


| THE 
| (omputer POSITION IN COMPANY 


| ar -—- COMPANY . - —— _ oe 
| eee ADDRESS _ _ 
| 
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\ Your chance to 


wart 


Designed with the business user in mind, the QUANTUM 2000 makes full use of the 
very latest technology to ensure maximum possible performance at the lowest possible 
cost. British built using a modular system to give utmost reliability, flexibility and ease of 
servicing; the QUANTUM's 3 disc drive approach makes it ideal for running a fully 
integrated ledger system where a large number of accounts can be accommodated 


without the need for another diskette change. 
Make it your business to take a closer look at the affordable, 


expandable QUANTUM 2000. 

@ Twin Z80A Microprocessors @ Light pen interface 

64K Dynamic RAM @ 64 Character buffered keyboard 

@ 2.4 megabytes of formated disk input 
storage capacity @ CPM2.2 

@ 80X25 screen format @ Extensive in-built expansion 

@ 160x75 pixel graphics capability 

@ Programmable character @ Modular design for reliability and 
generator ease of maintenance 

@ Cassette interface @ One year warranty (except disk 
RS232 serial printer interface heads) : 

& Centronics parallel printer @ 5&10 megabyte Winchester drives 
interface available 

BASIC SYSTEM FROM 


AWIDE RANGE A MULTIBOARD COMPUTER 
OF CP/M SOFTWARE A ~~ 
AVAILABLE 


TRADE ENQUIRIES WELCOME 


wantien 
OM 2000 


RING (0532) 458877 
FOR DETAILS OF YOUR 
NEAREST DEALER 


Quantum Computer Systems Limited, 62 Merrion Centre, Leeds LS2 8NG. Tel. Leeds (0532) 458877 
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Perpetual calendar | 


THE PROGRAM written by S J Combes of | 
Bishop’s Stortford, Hertfordshire for a 
Tandy Model III microcomputer asks for 
the date in digits which it then converts to 
the format: day, date, month and year in 
full. For example, 7.12.82 is converted to 
Tuesday 7th December 1982. Only valid 


Open file: Tandhe 


year and returnes 1 in Y4 if true; the turn 
of the century’is only a leap year if divisi- 
ble by 400. 

Lines 4000-4020 find number of days bet- 
ween months. 

Line 5000 finds number of days. 

Lines 6000-6060 calculate rest of date. 

Lines 9000-9010 set up variables. 

The main variables are: 
Y — start year 


dates can be entered; the program accepts 
any day since the beginning of 1940. 
The program consists of the following 


M — start month 

D — start day 

YR — present year 
DA — present day 

MO — present month 
A£() — months 

A() — days in months 
Br( ) — days in week 


sections 

Lines 10-80 input date and call 
subroutines. 

Lines 1000-1050 check for valid date. 

Lines 2000-2020 find number of days bet- 


ween years. 


iS} | 
Lines 3000-3500 check if year in Y2isaleap © (continued on page 158) 


CLEAR 200:DIMA€(12),A(12),B€(7) 
CLS: PRINT"CALENDAR": PRINT: PRINT: INPUT"DAY 
INPUT"MONTH ";MO:INPUT"YEAR ";YR 

RESTORE :GOSUB9000 :GOSUB1000:CLS 
GOSUB2000:S=z# 

GOSUB4000: S=S+x 

GOSUB5000: S=S:S=S-INT(S/7) *7: IFS=OTHENS=7 
Z€=BE(S) :GOTO6000 

999 REM *** SUB TO CHECK FOR VALID DATE *** 
IFMO=2THENY 2=YR :GOSUB3000:GOSUB20000 
IFMO<10ORMO>12THEN 20 ELSEMO=INT( MO) 
IFDA>A(MO) ORDA<1THEN 20ELSEDA=INT(DA) 
IFYR<lLOOTHENYR=YR+1900 

IFYR<YTHEN 20ELSEIFYR=YANDMO<MTHEN 20 

IF YR=YANDMO=MANDDA<DTHEN 20 

YR=INT( YR) : YL=YR-1900: RETURN 

REM *** SUB TO FIND NUMBER OF DAYS BETWEEN YEARS *** 

Z#=0: IFY=YRTHENRETURN 

FORA=YTOYR-1: Y2=A:GOSUB3000: IFY 4=1THENZ#=Z #+ 366ELSEZ #=Z#+365 

NEXTA: S=S+1:RETURN 

REM *** SUB TO FIND IF Y2 IS A LEAP YEAR *** 

IFY2/100=INT(Y1/100) THEN 3500 . 

Y3=Y2-1900: IFY3/4=INT( Y3/4) THENY 4=1ELSEY 4=-1: RETURN 

RETURN 

IFY 2/400=INT( Y2/400) THENY 4=1: RETURNELSEY 4=-1: RETURN 

REM *** COUNT DAY INTERVAL IN MONTHS *** 

IFM=MOTHEN X=0: RETURN 

FORA=MTOMO-1: Y 2=YR :GOSUB 3000: IFY 4=1THENA( 2)=29ELSEA( 2)=28 

X=X+A(A) :NEXTA: RETURN 

REM *** COUNT REMAINING DAYS *** 

D9=DA+1-D:S=S+D9: RETURN 

REM *** CALCULATE REST OF DATE *** 

IFDA=1ORDA=21ORDA=31THENC €="st.":GOTO6040 

IFDA=2ORDA=22THENC €="nd.":GOTO6040 

IFDA=30RDA=23THENC €="rd."ELSEC €="th. " 

M€=AE(MO) :YE=STRE( YR) :A€=STRE(DA) +CE+METYE 

CLS :A€=ZE+tAE: PRINTAE 

PRINT: PRINT: END 

REM *** SET UP VAIRIABLES *** 
FORA=1T012:READA€(A) ,A(A) :NEXTA: FORA=1T0O7: READBE(A) :NEXTA 

Y=1940: D=1:M=1: RETURN 

10000 DATAJanuary, 31,February,28,March, 31,April, 30,May,31,June, 30,July, 31,Aug 
ust, 31,September, 30,October, 31,November , 30 

10010 DATADecember , 31,Monday, Tuesday ,Wednesday,Thursday,Friday,Saturday,Sunda 


"DA 


af 
19999 REM *** SET DAYS IN FEB. *** 
20000 IFY4=1THENA( 2)=29: RETURNELSERETURN 
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\%—. TODAY — 
OR LEASE FOR ABOUT 
. . 155+ VAT AND 
the ™ \ ww £52 A MONTH+ 
this office of the - a a 


future is the powerful new Osborne 1 
portable computer, with 64k memory, 
two disc drives and a built-in monitor. 
The Osborne is linked to an Olivetti 
Praxis 30 l1lceps daisy-wheel printer/ 
typewriter for printing your work 
superbly. In addition you get a packet 
of software (Sold elsewhere for 
up to 800) to make your 
: office of the future into 
a word-processor 
or a financial 
planner. 


The Olivetti Praxis 30 is a newstyle 
electronic typewriter with its own 
pee TE automatic erase, and a.double 
keyboard which 
gives you 14 


_ — 


Use your Praxis 
onits ownasa 
prestige easy-to- 
use typewriter, 
or plug itinto your Osborne and 
, use itas a high quality 
computer printer. 


O-COMPUTERS 
A member of the C/WP Group 
104-106 Rochester Row, London SW1 
Telephone: 01-630 7575 
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. THE OFFICE OF 
», THE FUTURE 


extra characters. 


e Your Osborne and Praxis are a 
remarkable combination. The 
machines are so portable 

you can carry them both 4 
home instead of working 
late. Plug them together 
slip the Wordstar/ 
Mailmerge disc into 
the drive and you 
have a word- 
processor as good 
as costly dedicated 
systems. Change 
discs for Supercalc 
and you have the 
power of a dozen clerks 
for your budgets. Then OSborne __ cme 
types your work Li oo ee 

on Praxis. 
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(continued from page 156) 


Keyboard graphics 
AN ASSEMBLER listing by Satnam Singh of 
Walsall, West Midlands allows graphics 
characters to be accessed directly from the 
keyboard of a TRS-80 or Video Genie. 
After loading the routine you have the op- 
tion of operating the micro in normal 
mode or Graphics mode. 

First enter Command mode and press 
Shift-down arrow. A ‘‘GR”’ should appear 
in the top right-hand corner of the screen 


Keyboard graphics. 


to indicate that you are in Graphics mode. | 


Hitting any key on the top row will pro- 
duce a graphics character while Shift and 
any key on the top row should produce the 
normal shift characters. Hitting any of the 
alphabet characters, shifted or unshifted, 
produces other graphics characters. The 
top row gives graphics only when un- 
shifted because there are only 64 graphics 
characters. The alphabet keys produce 26 
graphics, unshifted and 26 shifted, leaving 
only 12 more graphics. Since there are 12 
keys on the top row, excluding Break, 


02840 ; KEYBOARD GRAPHICS 
02850 3; BY SATNAM SINGH 


02860 ; 
DD21A97E 02870 STARTS 
DD221640 02880 

C3CCO& ©=—-028 90 

3A803B 02900 STARTY 
FEO1 02910 


1x, STARTY 

(4016H) , IX 
O6CCH 

A, (38B0H) 

1 ‘ 


;GET STARTY 
PLUG INTO ROM 
;JP TO READY 
;GET SHIFT KEY 
;PRESSED 77 


Open file: Tandy" 


there is no need to make use of the shifted 
characters on the top row. 

The other keys remain unchanged in 
Graphics mode so you still have full con- 
trol of the screen at all times. To exit from 
Graphics mode press the Break key once. 
The ‘‘GR’’ in the top right-hand corner of 
the screen should vanish. 

If you attempt to enter Graphics mode 
after typing List you can list the Basic pro- 
gram line by line by keying Enter. Keying 
Break causes the listing to continue as 
normal. 


JF22 
TF23 
TF24 
7F25 
TF26 
JF27 
7F28 
7F29 


03520 
03530 
03540 
03550 
03560 
03570 
03580 
03590 


C2E303 
3A4038 
FE10 
C2E303 
DD214752 
DD223E3C 
DD21CC7E 
DD221640 
C3E303 
CDE303 
FEOO 
28F9 


02920 
02930 
029740 
02950 
02960 
02970 
02980 
02990 
03000 
03010 
03020 
O3030 


GRAFON 


CALL 
CP. 


NZ, O3E3H 
A, (3840H) 
16 

NZ, 03E3H 
1X,5247H 
(3E3EH) , IX 
1X, GRAFON 
(4016H) , IX 
O3E3H 
O3E3H 

fe) 

Z, GRAFON 


5NO THEN BASIC 
3IF "y" PRESSED? 
p1S IT?? 

3;NO THEN BASIC 

3 1X = ° GR’ 

3;PUT ON DISPLAY 
3 1X = GRAFON 
;PLUG GRAFON IN DCB 
;JP TO DCB 

3 AS=INKEYS 

31S As="" 

3; IF As=""THEN GO 


7F2A 
7F2B 
7F2C 
7F2D 
7F2E 
JF2F 
7F30 
JFS1 
7F32 
7F33 
TF34 
7F3S 


03600 
03610 
03620 
03630 
03640 
03650 
03660 
03670 
03680 
03690 
03700 
03710 


7EDS FEO1 
7EDS 281A 
7ED7 FE2O 
7ED? DB 
7EDA D&20 
7EDC 4F 
‘7EDD 6600 — 


03040 
03050 
03060 
03070 
03080 
03090 


03100 


3 <BREAK> 27 
;EXIT IF IT IS 
;CONTROL CHAR 
;BASIC IF SO 
jA =A - 32 
;C =A 2 
;ZERO B 


7F36 
7F37 
7F38 
TES? 
7F3A 
7F3B 
7JF3C 


03720 
03730 
03740 
03750 
03760 
03770 
03780 


7EDF 
7EES 
7EES 
7EEB 
7EEC 
7EFO 
7EF1 
7EFS 
7EF? 
7EFD 
7FO1 
7TFO4 
7FOS 
7FOS 
7FO7 
7FOB 
7FO9 
JFOA 
7FOB 
7FOC 
7FOD 
7FOE 
7FOF 
7F10 
7F11 
7F12 
7F13 
7F14 
7FisS 
7F1& 
7F17 
7F18 
7F19 
7F1A 
7F1B 
7Fic 
7F1D 
7F1E 
JFIF 
7JF20 
7F21 
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DD21047F 
DDO? 
DD7E00 
DD214752 
DD223ESC 
c9? 
DD21A97E 
DD221440 
DD212020 
DD223E3C 
C3E303 
20 

21 

22 

23 

24 

25 


03110 
03120 
03130 
03140 
03150 
03160 
03170 
03180 
03190 
03200 
03210 
03220 
03230 
03240 
03250 
03260 
03270 
03280 
03290 
O3300 
03310 
03320 
O3330 
03340 
O3350 
03360 
03370 
O33B80 
03390 
03400 
03410 
03420 
03430 
03440 
03450 
03460 
03470 
03480 
03490 
03500 
03510 


TABLE1 


IX, TABLE1 
IX, BC 

A, (1X+00) 
1X,5247H 
(3C3EH) , IX 


1X, STARTY 
(4016H), IX 
1X, 2020H 
(3C3EH) , IX 
O3E3H 


3 1X = TABLE 
31X = IX + BC 
3GET CHAR 
;1X = “GR" 
3PUT ON SCREEN 
3;RET WITH CHAR 
;1X = STARTY 
;PLUG INTO ROM 
3;1X =" * 
REPLACE “GR" WITH " 
;JP TO DCB 


3; TABLE OF GRAPHICS 


7F3D 
7FSE 
TFSF 
7F40 
7F41 
7FA2 
7F4S 
TF44 
7F4aS 
" TF46 
7F4&7 
7F4B 
TF49? 
7F4A 
7F4B 
7F4C 
7F4D 
7F4E 
7F4F 
7FSO 
7F51 
7FS2 
7FSS3 
7FS4 
7FSS 
TFS6 
7FS7 
7FS58 
7FS9 
7FSA 
7FSB 
7FSC 
7FSD 
7FSE 
7FSF 
7F60 
7F61 
7FG2 
TF6S 
0000 


00000 TOTAL ERRORS 


03790 
03800 
03810 
03820 
O3B30 
03840 
Oo3850 
03860 
03870 
03880 
03890 
03900 
039710 
03920 
03930 
03940 
03950 
03960 
03970 
039B0 
03990 
04000 
04010 
04020 
04030 
04040 
04050 
04060 
04070 
04080 
04090 
04100 
04110 
04120 
04130 
04140 
04150 
04160 
04170 
04180 


123 
124 
125 
126 


DEFB 127 
END STARTS 
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C/WP HAS ITS WAY 
WITH THE DAISIES 


£599 + VAT] 


If you want good quality print, clean and crisp 
as a lettuce leaf, you need a daisy wheel printer. 
But you pay for that quality. Or at least you did, 
until C/WP, which shrunk Apple prices (yes, 
. still£499 + VAT while stocks last), had 
\ its way with the daisies. Now, thanks to 
\. C/WP you can afford the smartest 
print in town. 


OLIVETTI PRAXIS 30, baby of our 
range, not only prints superbly 
from your computer, but doubles as 
a portable electric typewriter with 
automatic erase ribbon and 10 
character memory. It’s slow (11 character a second or around 
5 minutes for an A4 page), but what quality. And 


only £399 + VAT sagivant advertise the same printer for £480 + VAT. §, 499 -- VAT 


The TEC STARWRITER is an even bigger bargain 
at just £499 + VAT. It prints bidirectionally and 
impeccably at 25 characters a second (just over 
2 minutes a page) and responds to all the 
commands Wordstar throws its way. A really 
professional, heavy duty, thoroughly 
reliable daisy wheel, which has never been 
sold at such alow price. 


For those who are only satisfied with 
the best, C/WP offer the QU ME SPRINT 5 — 
the industry standard, normally sold for 
£1800 or more — for only £1295 + VAT. SPRINT 5 eats up your printing at 
45 characters a second (about 75 seconds a page) with unbeatable quality, no fuss and not too 
£1 PX) 5 +. V. AT ghastly a noise. Or if you prefer a printer with a 

keyboard, to use as a typewriter when you want, you 
can have a QUME SPRINT 9/35 KSR (35 cps) 
™. forthe same low price, £1045 + VAT. 


Take your pick of the daisies, and 
remember ours bloom the whole year 
long. Most dealers offer you only 90 
days warranty on daisy wheel printers. 
C/WP thinks this unacceptable. 

All our equipment, including daisy 
wheel printers has a full year’s 
guarantee covering parts and labour. 


OUR PRICES TURN 
OTHERS GREEN 


108 Rochester Row, 
London SW1. 
Telephone: 01-630 7444 


@ Circle No. 201 


Sener 


Atom insert 

THE SCREEN EDITOR of the Acorn Atom is 
effective for replacement and deletion, 
but insertion, particularly multiple inser- 
tion, can be a fiddly business. 1 frequently 
end up relisting the line to make sure that 
it has been correctly edited, confesses 
Chris Cytera of Bristol. 

The problem lies in the lack of visible 
indication of the characters actually in the 
input line buffer. It is left up to the pro- 
grammer to remember which characters 
have been copied and then typed over to 
achieve insertion. This program is design- 
ed to overcome the problem by providing 
an insert key similar to that found on the 
Commodore Pet and Vic computers. 
Ctrl-Q is the ASCII code that has been 
chosen, since Q also happens to be near- 
by, and Ctri-Q is not one of the control 
codes used by the Atom. 

To use the program, type in and assem- 
ble it in the usual way. The machine code 
occupies addresses # 28A8 to # 28FF, 
which means that floating-point variables 
can be used, though only the floating- 
point arrays from %@@ to %EE can be 
used without corrupting the code. 

Link # 28A8 initialises the insert 
routine. When editing, use the normal | 


Atom animated graphics. 


10 REM FIGURE 82-08-27 
15P=0;@=P 

20 DIMVV4,K8,C1,P(-1) 

25 FORA =0TO4;VVA= #3333;N. 
30 P.$12”"TOP= #”&P’ 


Atom insert. 


10 REM INSERT 
20 E=£90 

3O DIm EES 

40 F.T=0 TO 5; 
50 P.s2i 

60 F.Q@=1 TO 2 
70 P=£28A8 
B0c 
90: 
100 
110 
120 
130 
140: 
150: 
160 
170 
1B0 
190 
200 
210 
220 
230 
240 
250 
260 
270 
2B0 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410: 
420: 
430 
440 
450 
460: 
470 
480 
490 
500 
S10 
520 
S30 
S4¢ 
550 
560] 
570 N.@ 
580 F.8S 
5970 E. 


techniques until you reach the position on 
the line where you wish to insert 
something. Now press Cfrl-Q: all the 
characters following the cursor plus the 
character underneath it will be moved 
along one position. This happens to the 
current line and to the line underneath. 
Type the character to be inserted, and 
Copy/edit the rest of the line as usual. 


EEI=-1;N. 


EEO 
LDA 
STA 
LDA 
STA 
EES 
EEL 
JSR 
CMP 
BNE 
LbDY 
LDA 


\ INITIALISE 

@EE1&£FF INSTALL NEW VECTOR 
£20A 

9 (EE1/256) V£FF 

£20B 

RTS 

\ GET CHAR 

£FE94 

@£11 CTRL-@Q ? 

EES NO, RETURN 

£EO REMOVE CURSOR 

(£DE),Y 

EOR @£80 INVERT 

STA (£DE),Y 

LDA £DE SAVE CU ADDR 

STA E CHAR ORIGIN 

STA E+2 CHAR DESTINATION 

LDA £DF 

STA E+t 

STA Et3 

TYA 
BYC 
AND 
PHA 
LDA E 

CLC 

ADC a£40 

STA E 

STA Et2 

BCC EE2 

INC E+t 

NCCE tS 

EE2 PLA 

EES STA E+4 LAST CHAR +1 OF INSERTION 
DEC E+*4 LAST CHAR 

LDY @£40 END OF LINE 

INC E+2 DEST=ORG+1 

EE4 LDA (E),Y GET CHAR 

STA (E+2),¥ MOVE ALONG ONE 

DEY 
CPY 
BNE 
LDY 
LDA 
STA 
LDY 
JMP 


TEST BIT 6 
EES CU ON TOP HALF OF LINE PATR 
@£3F MASK OFF BITS & & 7 


E+4 
EE4 
£EO 
@£A0 CU WHITE BLOCK 
(£DE),Y 

£E5 RESTORE Y 

EE1 GET ANOTHER CHAR 


LAST CHAR ? 


40 IN.“WHERE DO YOU WANT TO HAVE THE ROUTINE”B 


80 FORD = 0T01;P = B;P.$21;{ 


85 STX #5A;STY #5C;LDY@O;STY #AA;LDY@O;STY #AB;LDY@O;STY #5B;STY 


#AF 


90 STY #5D;LDY @2;STY #5E;ASLA;ASLA;ASLA 
95 CLC;ADC #AA;STA #AA;BCCVVO;INC #AB;:VVO TXA;AND@7;STA #AC 


100 JSR #F7AA;JSR #F7AA 


120 LDY@ #FF;:VV1 INY;LDA(#AA),Y;LDX@0;STX #AD;LDX #AC 


125 CPX@0;BEQVV3 


130 :VV2 CLC;RORA;ROR #AD;DEX;BNEVV2 
132 :VV3 STA #AE;AND(#5F,X);ORA #AF;STA #AF;LDA #AE 


135 EOR(#5F,X);STA(#5F,X)INC #5F 


137 LDA #AD;AND(#5F,X);ORA #AF;STA #AF 


140 LDA #AD;EOR(#5F,X);STA(#5F,X) 


150 LDA #5F;CLC;ADC @31;STA #5F;BCCVV4;INC #60;:VV4 CPY @7,BNEVV1 


160 RTS;] 
170 N.;P.$6 
180 B75 = P;B29 = P/256;DO 


160 


(listing continued on page 165) 


Open file: 6502==" 


When the program is working correct- 

ly, save it by 
* SAVE “INSERT” 28A8 2900 
It can then be *RUN directly from tape. 

In order to keep the program simple, it 
is assumed that the top half of a wrap 
around line is being edited. If this is not 
the case, the line not being edited im- 
mediately below the current line is also 
moved along. This is a trivial flaw, and 
would in any case be quite difficult to 
remove. 

The routine works by redirecting 
OSRDCH to # 28A8. If Ctrl-Q has been 
pressed, the cursor is first removed by in- 
verting the character it is positioned over. 
There then follows a routine to find the 
address on the screen of the last character 
of the longest possible wrap around line 
— lines with numbers from 0 to 9 ex- 
cepted. The characters are then moved 
along until the address of the cursor is en- 
countered, when the cursor is reinstated 
and the program loops back to OSRDCH 
to get another character. The reason for 
this is to prevent the Ctrl-Q character be- 
ing sent down to the input line buffer, 
which would cause errors. 

The program could be improved by 

providing some means of detecting the 
end of the Basic line being edited, 
whatever its length. Only the characters in 
this line would then be moved. The 
routine would require some sort of 
marker on the screen to indicate the end 
of the line. A good candidate is ASCII 
character # AO, which appears on the 
| screen as a space, making it invisible. It 
| will be necessary to write a routine to put 
| these markers at the end of each program 
line: this could be done by intercepting 
OSWRCH and printing one of these 
pseudospaces immediately before a car- 
riage return is executed. The markers 
would then appear at the end of the pro- 
gram lines after a List, and would be used 
by the insert program to find the end of 
the line. Only the characters between the 
marker and the cursor would then be 
moved. 


Atom animated graphics 

THIS ROUTINE for the Acorn Atom 
simplifies the writing of programs con- 
taining animated graphics, writes Carl- 
Gustav Werner of Malmé, Sweden. It 
enables you to define up to 32 figures with 
a size not exceeding eight by eight pixels in 


| graphics mode 4, and then plot them at an 


arbitrary position on the screen. 

In line 40 the program asks where you 
want to have the routine. You answer 
with a number bigger than Top — given 
by line 30 — and below the upper limit of 
lower text space minus 370, depending on 
how big the main program will be. In line 
190 the program asks if you want to test a 
figure or design a new one. If you decide 
to test a figure, just type T and then the 
number of the figure and the figure itself 
will appear on the screen and run around 
for a while. After the figure has stopped, 

(continued on page 165) 
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GOODBYE TO FLOPPIES 
C/WPINTRODUCES 
AHARD DISC FOR £9985. 


a  —* 
(hg, 
: . 
v 


C/WP have done it again. We proudly C/WP CONTOUR PRICE LIST 
announce the C/WP CONTOUR, a range of OWES i 


British-made high technology 5-inch SMb (formatted) £995 
Winchester discs at prices starting below § 8Mb (formatted) __ $1195 
#1000. 12Mb (formatted) $1595 

Suddenly your micro-computer has 21Mb (formatted) 81995 


come of age. One little box, not much larger i ; 
than a floppy disc drive, stores up to 21 Seen ea (eM an) ees 
million characters.That size costs#1995 All prices exclude VAT 


fopay discs, or 88 taliengtnboors Anan O/WP FOR BIG VALUE 
amaximum of aro a a secon 
the C/WP Peomanas aug eibes of IN HARD DISCS 
information your computer asks for. 

C/WP CONTOUR is available now for 
your APPLE II, Pet, IBM Personal, Sirius, 
Superbrain and many other CP/M and S100 


machines. On APPLE the C/WP CONTOUR 
supports DOS 3.3, Pascal and CP/M 


operating systems. 

Write or telephone for full details of C/WP Computers 
this great price breakthrough. Now youcan 108 Rochester Row, London SW1P 1JP 
afford the luxury of a Winchester. Telephone: 01-630 7444 
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_ FACT With internal microprocessor, 8K buffer store and total 
compatibility, the Ricoh Flowriter range has proved itself the 
most intelligent and reliable range of printers on the world 
market. 

FACT Ricoh Flowriters can assume the characteristics of any 
popular ‘intelligent’ printer and plug into any hardware 
configuration. 

FACT Ricoh Flowriters perform all your processing and 
printing needs while leaving the host computer free for other 
work. 

FACT Ricoh Flowriters do all this, give you exceptional print 
quality, yet cost the same as ordinary daisy wheel printers! 


FEATURES 8 Internal microprocessor 

= 8K buffer under full program control 

® Includes RS232, Centronics and IEEE 488 interfaces 

= 60cps print on the RP1600, 37cps on the RP1300 

# Qume, Diablo and NEC Spinwriter wp commands- 
compatible 

® Auto-bidirectional and logic seeking high-speed printing 

® Graphics capability down to 1/120” 


The RP1600 Flowriter 


The Ricoh 


® Built-in proportional spacing tables 

# Automatic margin justification, even on proportional 
spacing 

= 128-character printwheels, wide choice of fonts 

= Wide range of accessories —sheetfeeds, tractor feeds, 
ribbons, printwheels 

= Detachable keyboard option for using Flowriter as an 
intelligent typewriter or KSR terminal 


For intelligent printing that frees the host computer and gives 
you exceptional print quality and speed, find out more about 
the Ricoh Flowriter —the printer that knows it’s a computer, 
yet costs the same as those that aren't! 


The RP1300 Flowriter 


Dealer Enquiries welcome. 

The Ricoh/Flowriter range is only 
available from APTEC and their 
authorised dealers, backed by a 
nationwide service network. 


ary 
Oc 


APPROPRIATE 
TECHNOLOGY LTD. 
2-4 Canfield Place 
London NW6 3BT 

Tel: 01-625 5575/5134 
Telex 264538 SSEG 


FLOW ATISR 


= 
. am 
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Unmatched Versatility and Value 


These new Tandy printers give you quality printing and 
impressive graphics. They’re ideal for home or business 
use. And because each has both serial and parallel inter- 
faces, you can use them with virtually any desktop computer! 


Print Dot-Addressable Graphics Fast! 


The DMP-100 Dot-Matrix Printer has a bit-image mode for 
high-density graphics. You can even get black and white 
hard copy of TRS-80® Colour Computer screen displays 
(with our optional screen print program). The DMP-100 
prints 50 characters per second - faster than ever at this low 
price. You get 80 (or 40 double-width) upper and lower case 
5 x 7 dot-matrix alphanumerics on an 8” line, with underline 
capability. 


YOUR NEAREST COMPUTER CENTRE 


Birmingham: 021-455-9175 Glasgow: 041-221-4132/9378 Manchester: 061-832-2242/9314 
061-833-0259 


021-643-5368 
5362/5380 Live : 
Bradford: 0274-72831/2 London: 
Bustol: 0272-214721/2 
0272-298101 
Croydon: 01-680-1852 
Dundee: 0382-25026 


041-333-9531 
051-708-0133 
01-836-1327 
01-828-1423 Nottingham: 
001-242-9425 
01-626-6688/9 Sheffield: 
01-236-6453 St.Helens: 
Edinburgh 031-225-9337/ 01-248-5313/4 5 
, 8854/8985 01-236-1326/7/8 Tunbridge Wells: 


YOUR NEAREST COMPUTER DEALER 


Abergele: 
Ashford: 07842-53024 Cork 22954 St. Helier: 
Bangor: 0247-66656 Dublin: 0001-730698 Windsor: 
BlandfordForum: 0258-53737 Guildford: 0483-504801 s) 
Brixham: 08045-6565 Hadleigh: 0702-556522 


061-834-0053 
061-236-2122 
0602-412144/ 
0602-413391 
0742-752848 
0744-30774 
0703-36492 
0892-46120 


Colour Graphics at an Unprecedented Price! 


The CGP-115 Colour Graphics Printer measures only 215/ 
16 X 814 x 814” - yet it's a “full-size” performer. You can 
create beautiful graphics (from charts to computer-generat- 
ed “doodles”) in four colours - red, blue, green and black - 
plus print alphanumerics. Special built-in commands 
simplify drawing and plotting. Print 40 or 80 characters per 
line at 12 characters per second. And you can print from one 
to 80 characters per line in the graphics mode in any size. 


See Them Today! 


Stop by your nearest Tandy store, Computer Centre or 
participating dealer - where you can find a complete 
selection of dot-matrix and letter quality printers and multi- 
pen plotters. 


Send for your FREE 
1982/83 Tandy 
Catalogue 


Computer Marketing, 

Tandy Corporation (Branch U.K.), 
Tameway Tower, Bridge Street, 
Walsall, West Midlands. WS1 1LA 


0745-826020 Cambridge: 0223-65334 LondonW1: 01-388-5721 
Cork: 0534-74000 
07535-58077 


Name- 


Address. 


tt 


WERE 


| Postcode 


® 
The biggest name 
in fittle computers 
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STANDARD SPECIFICATION 
4K RAM, 4K shadow ROM 

> x 8085 microprocessors 
ntel Multibus® compatible 
3usiness graphics set 

2 x user programmable 
unction keys 

Numeric keypad 


Youll never forget your first 
VW SOO micro 


Neither shall we 


The TMK® 300 microcomputer offers the small business an unbeatable combination 
of performance, versatility and low cost. 

But when you buy a TMK 300 you're not buying just a microcomputer. The 
full backing of PHL, one of the country’s leading distributors of computer 
peripherals, and systems expertise of Nippon-Univac are included with the 
package. 

A full suite of software for all'tasks, including remote diagnosis, has been 
developed by Nippon-Univac for the TMK 300 Series but the machine fully 
supports any CP/M® program packages. 

No matter which dealer you buy from, the servicing and after-sales support 
comes direct from PHL, as the UK’s sole importer, so you can be sure that your 
micro will get dedicated care and attention from experienced people who 
understand you and your needs. 

Find out more about the TMK 300 and PHL. The combination will make your 
first micro unforgettable — for all the right reasons. 


Sursor control keypad 
x RS232C IO ports (expandable) 


| x Centronics compatible 
yrinter port 

disc Operating system includes 
SBASIC, sort, merge and other 


itilities 


TMK 320 — 2 x 5% inch single 
; puble density discs. 


atted 
\ double 
'y discs. 
O 


on disc 
pus® Cards. 


STANDARD SPECIFICATION 
256Kb RAM, 16Kb IPL ROM, 
192Kb VRAM 

1 x 8086 

1 x 8087 

High resolution 12” display of 
640 x 400 dots. 

80 x 25 character display, 

green mono or 8 colour. 

22 user programmable function keys 
Full graphics 

Numeric keypad 

Cursor control keypad 

Parallel printer port 

1 x RS232C IO port 

4 x RS232C Async/Sync ports (option) 
Real time clock and calendar 

Disc operating system includes: 
SBASIC, CP/M®86, sort, merge 
and other utilities, COBOL, 
FORTRAN and various application 
packages commercially available. 
TMK 340 — 2 x 5% inch single 
sided, double density discs. 
300Kb/disc formatted. 

TMK 350 — 2 x 8 inch double 
sided, double density discs. 
960Kb/disc formatted. 

TMK 360 — 1 x 8 inch double 
sided, double density disc, 
960Kb/disc formatted, including 
10Mb integral Winchester drive. 
Expandable via add-on disc 
drives or Intel Multibus® Cards. 
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(continued from page 160) ; 
hit any key to return to line 190. 
If you want to design a new figure, type 


D and the number it will have. A row of | 


eight points then appears, each of them 
representing a pixel in the top row of the 
eight-by-eight square. To set a pixel, hit 
any key; to unset a pixel, hit the spacebar, 
or use Return if all the following pixels on 
that row is to be unset. When all eight 
rows are finished you can test the figure. 

To use the routine from another pro- 
gram, JSR or Link to the start address of 
the routine. The accumulator or variable 
should contain the number of the figure, 
and the X and Y registers or the variables 
X and Y should contain the co-ordinates 
where the figure is to be plotted. No check 
is made to check that the position is 
withih the screen, so avoid plotting out- 
side the screen. If you find the noise 
disturbing, add a line: 

98 JSR #FE66 
but the routine will then run considerably 
more slowly. Do not try to shorten the ap- 
parently clumsy construction in line 85; 
the zeroes are changed by line 180. 

The routine EOrs the figure with the 
screen memory, so that. it can be used 
both for plotting and erasing the figure, 
as you can See in line 420 to 440. A hit- 
check is included, which will leave zero in 
location # AF if no hit has occurred and 
a non-zero value if a hit has occurred. It is 
used in line 440 to stop the test routine. It 
should only be used after plotting a 
figure, not after erasing it. 

The routine requires 114 bytes plus 
eight bytes for each of the figures. The 
routine may be used not only to move 
spaceships and such things, but also to 
display scores and shorter messages. 


Shoot to win 

SHOOT OUT by Simon Talbot of Garston, 
Hertfordshire has been written for the 8K 
UK101 with the monitor chip. Desigried 
for two players, the program produces a 
field of play with a gunman on either side. 
Each gunman has 20 shots at his opponent, 
scoring a point for each hit, when his op- 
ponent leaves the field of play, and when 
the opponent runs out of bullets. Each of 
these events is displayed on the screen. 
When a player has scored 15 points both 
scores are displayed and that game ends. 
At any time before the end, hitting Return 
quits the game and displays the score to 
date. 

The field of play is set up by lines 340 to 
390. Users of other machines may need to 
alter the Poke locations and change the 
starting positions of the two gunmen in 
line 330. 

Lines 420 to 480 scan the keyboard for 
player action, but you can use a Get state- 
ment, if you have it, to cut this down con- 
siderably. Lines 490 and 500 check 
whether either man has left the screen; if 
one has then the fact is displayed by 
subroutine 840 for M1 or 890 for M2. 
Lines 460 and 470 read the keyboard and 
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(listing continued from page 160) 


200 IN.“WHICH FIGURE” F 
210 IF?C< >CH“D” G.a 
220 G=P+F*8 

230 FORH = G TOG +7 
235$K=" ” 

240 P."........."$13;IN.SK 
250 |= 128;?7H =0 


270 | =1/2;N.;N.;U.0 

400aCLEAR4 

405 MOVE 128,0;DRAW 128, 150 
410 X = 150:Y = 120;A = Fe LINK Bs 


450 P.$7;LINK #FFE3;P.$12;U.0 


Shoot to win. 

LO REM Tews saneneseee Rea dnen eens aneen es ranenea ne 

20) REM** SHOOT OUT 

30 REM™* By Sinon Telbot 

40 REM** FOR USE WITH UKLO] AND NEW MONITOR 

50 REM** Cate) 20/11/81 bd 
: ae 


AAewnatenscernatereee 


120 PRINT CHRS(12) 

230 REM**PRINT INSTRUCTIONS** 

140 PRINT TA3(17) 5" “*SHOOT OUT' 

150 PRINT TAB(17); 

160 ERNE SHOOT YOUR OPPONENT, THE CONTROLS FOR ZOTH™ 
Pr" PLAYERS AR 


: PRINT “EACH PLAYER HAS 20 BULLETS" 
“IF YOUR SUNMAN LEAVES THE FIELD YOUR OPPONENT" 
“WINS THE ROUND.THERE ARE 15 ROUNDS" 
“TO QUIT HIT *RETURU'* 
iy TYPE'C’ TO CONTINUE." 
280 POKE 530,1:POKE 57088, 25] 
290 1f PEEK(57088)=191 THEN 320 
300 coro 280 
310 PRINT CHRB(12) 
320 318-1: B2=-1 
330 M1=53453:Mz=54070 
340 FOR A=53260 TO 53305:POKEA, 16] :NEXT 
350 FOR A=53259 TO 54156 STEP 64:POKE A,161:NEXT 
360 FOR A=53260 TO 54157 STEP 641POKE A,16] :NEXT 
370 FOR A=54219 TO 54264:FCKE A,161:NEAT 
380 FOR A=53303 TO 54261 STEP 64:POKE A,161:NEXT 
390 FOR A=53304 TO 54262 STEP 64:POKE A, 161:NEXT 


430 POKE 57088, 251:1F PEEK(57068)=239 THEN M4=M2-64 
440 POKE 57088,127sI1F PEEK{57088)=19) THEN M3=M1+64 
450 FOKE 57088,251:1F PEEK({S7008)=247 THEN M4=H2+64 
460 FOKE 57088,127:1F PEEK(S7088)=223 THEN 560 

470 POKE 57088,251:IF PEEK(S7088)=252 THEN 690 

480 POKE 57088, 223:IF PEEK(57088)=247 THEN 1010 
490 IF M3=53325 OR M3=54157 THEN 840 

500 IF M4=53366 OR M4e54198 THEN 890 


routes to either subsection 560 for MI or 
690 for M2 to activate their fire sequence. 

The number of bullets allowed may be 
changed by altering Bl and B2 in line 
320; — 1 provides 20 shots, 0 provides 19 
shots; etc. The number of games may be 


Save command. 


10 cuehe: sFORK=OTOI APRINTINEXT 
1 


20 paineareqiun® SAVE KOUTINE FOP MONITOR 

21 PORA=UTO1Ur PRINTS NEXT 

42 DATAIZ, 237,254, 141,51,2, 32,147,254, 701,126, 240, Rah 141,52,249% 
23 CATAIGS,65) 43,240,141, 95,2, 165,65,31,15, 141,96,2, 
24 FORX= 546705672 BEADC: FOREX Cs KEXT 

2 TOES o7TORVAERERUCSFOEEX CrNEXT 

WO PRENTATART ADD FI : 

40 Fe I eORUNODUIBeA 

4b PRINT: PRINTIPRINT” PELOCATION ADDRESS : *; 

47 F 0: uosue 1000 

SU PRINT: PRINTIPRINT“FINICH ARDEFES ¢ *y 

31 Feli@osus 1000 

SZ PRINT©PRINTsINPUT“LOAD AND GO “;YS2¥SeLEPTS{yS, 2) 
52 LPYS¢>"Y°THENST 

54 PRINT: PRINT*EWTPY POINT 3 “yp :FeD; YSaC$:CS=P" 3 ya 
55 GOSUB 10091GSeCS:C5a751)'=¥ 


57 PRINTAPRINT* RIT ANY RFY WHEN PRADY 
61 POMPE, 01 PORE 12,253: K=05 P(X) 

62 PRINTEPHINTSPPINT™*** Saving =** 
65 SAVE 

20 PRINT .*CS* /*r 

80 GosUB 2000 

YO Bane ls TFBCsHTHFREO 
98 1FGS¢> SSTHENPETNT® © 
100 PORE S17 

Ito paingsrhtey® 
V12 PRINTIEDINT& MIT NSRSOY! tO PK ET 
120 PORE ID, OfPOKE 12,252: xaUSR (x) 
129 LEPEPK(S31)¢>Z7TIFYIO 

140 tun 

1900 BONEN D4: POKE 12,2 

1002 

1303 rOnme 104 

1uLo AaVSKEX) 

1015 IPF SOTHENCS «CS +CHNS (PFEK( 5631) 
LOZG PRIN FEUNS(PFEK E553) 5 

25 HeH* JeePEeKE S64) 

1030 NERT 

loty BetuRy 

20.39 POH INO: PIKE 12,2 

2095 Kav Pen (132 PORES 5.x 

2910 xetish ix) 

2020 eaPE EE 1607) x YePr FW (698) 


cs 


+ Finished rs 


22> 400716 
2039 Kee 43s 1) X25 ITUEAK ER 7 
JUEU Ya 9 Shs FUSS IEMES Yo 67 


1 CHAS (XI TVS@CHRE (YD 
qued eRINTAseS 1S 

2070 hE EOPN 
om 


Open file: 6502 


420 POKE 530,1:POKE S7088,127s1F PEEK (57088) = 127 THEN M3=M1-64 


190 IN.“DO YOU WANT TO TEST OR DESIGN A NEW FIGURE (T/D)’’$C 


260 FORJ = OTO7;IFK2Jd < >32 IFK2d < >13;27H=?H +1 


420 Y = 100;FORX = 18T0240;LINK B;WAIT; LINK B;N. 
430 FORY = 100T020 S.-1.LINK B;WAIT;LINK B;N. 
440 LINK B;DOWAIT;LINK B;X = X-1;LINK B; U.? #AF<>0 


510 POKE M3,29:POKE M4,29 
520 POKE M3-64,32:POKE M3#64,32 
$30 POKE M4-64,32:POKE M4+64, 32 
540 Ml=M3:M2=M4 
550 GOTO 426 
560 32=B241 
570 IF 82=20 THEN PRINT CHR&S(12);"OUT OF BULLETS MR LEFT" 
580 IF B2=20 THEN R=R+1 
$90 IF B2=20 THEN 940 
600 FOR A=M3+2 TO M3+41:POKE A,18:POKEA-1,32:NEXT 
610 POKE A-},32 
IF A-1=M4 THEN L=L+1 
IF A-)=M4 THEN PRINT 
IF A-l=M4 THEN PRINT 
IF A-1=M4 THEN PRINT TAB(10); 
1F A-1=M4 THEN PRINT"MR RIGHT GOT 
IF A-1=M4 THEN 940 
680 GOTO 410 
B1l=B1+1 
IF B1=20 THEN PRINT CHRS(12); 
IF 81=20 THEN L=L+l 
IF Bl=20 THEN 940 
FOR A=M4-2 TO M4-4] STEP-1:POKE A,22:POKE Atl ,32:NEXT 
POKE Atl ,32 
IF A+l=M3 THEN R=R+1 
IF A+)=M3 THEN PRINT 
770 IF A+1=M3 THEN PRINT 
780 IF Ati=M3 THEN PRINT 
790 IF Atl=M3 THEN PRINT TAB(10); 
800 IF Atl=M3 THEN PRINT"MR LEFT GOT SHOT.” 
810 ir At1=M3 THEN 940 


SHOT" 


r“OUT OF BULLETS MR RIGHT” 


840 PRINT CHR3(12);"YOU ENT OFF THE SCREEN MR LEFT” 
850 PRINT"MR RIGHT WINS” 

860 R=R+1 

870 GOTO 940 

880 END 

890 PRINT CHRS{12);"YOU WENT OFF THE SCREEN MR RIGHT" 
900 PRINT"MR LEFT WINS" 


940 FOR A=1 TO 50003NEXT 

950 PRINT CHRS(12);:PRINT:PRINT"MR LEFT" ;L;"MR RIGHT" ;R 
960 IF R=15 THEN PRINT"MR RIGHT WINS" 

970 IF L=25 THEN PRINT"MR LEFT WINS" 

980 IF L=15 OR R=15 THEN END 

990 FOR A=] to 1000:NEXT 

1000 GOTO 310 

1010 PRINT CHRS(12);"MR LEFT";L;"MR RIGHT" ;R 

1020 PRINT:PRINT: PRINT” SYE” 

1030_END 


altered by changing lines 960 to 980 to suit 
any chosen number. 

Subroutines 560 and 690 count the shots 
and operate the display when one player 
has run out of bullets. It also checks 
whether either man has been shot at the 
end of the bullet run. After checking lines 
490 and 500, subroutines 840 and 890 
display when a player has left the field of 
play. Subroutine 940 accumulates the 
score to the total decided in lines 100 and 
110 and displays the winner. 


Save command 

A PROBLEM with the Superboard I] 
monitor is that it has no Save routine, 
writes Martin Sexton of Camberley, Sur- 
rey. This will allow the user to store, 
relocate blocks storage and even execute 
immediately after the program has been 
loaded. To load the user must enter the 
monitor and type L. ; 

The program uses two machine-code 
routines at locations 0222 to 0232 and 
0250 to 025E. Users who want to use these 
areas must first copy it to another area of 
store then set the relocation address to the 
desired location. 
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“The best value for moneyon the 


small business 
SUPERBRAIN 


Asmart, fully self-contained 
desk-top unit— that’s the 
SUPERBRAIN microcomputer. 
It will operate as acomplete 
business system, as a word 
processor (allied toahigh 
quality printer)andasan 
intelligentterminal. 


@ 320K, 680K and 1.5 MBdisc drives 
@ Wide range of standard packages 
@ Fullgraphics facility 

@ Nationwide dealer network 


@ Hard Discs available 
too — integral or separate 


systems market” 


er eWhich Computer? Magazine 


SUPERBRAIN isideal for both first time buyers needing ageneral purpose machine, and for 
users wishing toupgrade froma personal microcomputer system. Its CP/M operating system will handle the most sophisticated 
programs, Twin Z80 microprocessors and an RS232 communications port makeit easy to extend the system in the future. 


The Icarus dealer network 


LONDON 


CAMBRIDGE DATA SYSTEMS 


LTD., 35-37 Queensland Road, 
Holloway, LONDON N7 7DP. 

Tel: 01 607 0101 

COMPUTECH SYSTEMS LTD, 168 
Finchley Road, LONDON NW36HP. 
Tel: O1 794 0202 

DATA PROFILE, Lawrence Road, 
Green Lane, HOUNSLOW, Middx. 
Tel: O1 572 6381 

J & F GROVER LTD, 10 Barley Mow 
Passage, LONDON W’4 4PH. 

Tel: O1 994.6477 

SISCO LTD, 2 Moorfields, LONDON 
EC2Y 9AA. Tel: 01 920 0315 
TERMACRE LTD, 126 Woodwarde 
Road, LONDON SE22 8TU. 

Tel: 0) 693 3037 


HOME COUNTIES 


COMPUTING CONSULTANCY, 
Lyngen, Oidhit! Wood, Studham, 
DUNSTABLE, Beds, Tel: 0582 872463 
CONQUEST COMPUTER SALES, 
92 London Road, BENFLEET, Essex. 
Tel: 03745 59861 

CULLOVILLE LTD, Thornfield, 
Woodhill Road, SANDON, 
Chelmsford, Essex. Tel: 024 541 3919 
ELSTREE COMPUTING LTD, [2 
Elstree Way, BOREHAMWOOD, 
Herts. Tel: 01 207 2000 

FOREST ROW COMPUTERS, 53 
Freshficld Bank, FOREST ROW, East 
Sussex. Tel; 034 282 4397 


MASS MICROS, Wellson House, 
Brownfields, WELWYN GARDEN 
CITY, Herts. Tel: 07073 31436. 
RANMOR COMPUTING LTD, 
Nelson House, 2 Nelson Meus, 
SOUTHEND-ON-SEA, Essex. 

Tel: 0702 339262 

ROGIS SYSTEMS LTD, Keepers 
Lodge, Frittenden, NR CRANBROOK, 
Kent. Tel: 058 080 310 

SAPPHIRE SYSTEMS, 19-27 Kents 
Hill Road, BENFLEET, Essex. 

Tel: 03745 59756 

THAMES VALLEY COMPUTERS, 
10 Maple Close, MAIDENHEAD, 
Berks. Tel: 0628 23532 


SOUTH © SOUTH WEST 


COMMONSENSE COMPUTING, 
PO Box 7, BIDEFORD, Devon. 

Tel: 02372 4795 

DAYTA, Kingsbury Square, Wilton, 
SALISBURY, Wilts. Tel: 0722 74 3898 
EMTEK COMPUTERS LTD, 40 
South Furzcham Road, BRIXHAM, 
Devon. Tel: 080 45 3566 
NICOMTECH LTD, The Old Mill, 
Anthony Passage, SALTASH, 
Cornwall. Tel: 07555 2719 

OMEGA ELECTRIC LTD, Flaxley 
Mill, Flaxley Road, MITCHELDEAN, 
Glos. Tel: 045 276 532 


EAST 


CAMBRIDGE MICRO 
COMPUTERS, Cambridge Science 
Park, Milton Road, CAMBRIDGE. 

Tel: 0223 314666 

STUKELY COMPUTER SERVICES, 
Barnhill, STAMFORD, Lincs. 

Tel: 0780 4947 


MIDLANDS & WALES 


BASIC BUSINESS SYSTEMS LTD, 
61 Loughborough Road, WEST 
BRIDGEFORD, Nottingham. 

Tel: 0602 819713 

BORDER COMPUTING & 
PROGRAMMING LTD, Dog Kennel 
Lane, BUCKNELL, Shropshire. 

Tel: 054 74 368 

DRAGON SYSTEMS LTD, 37 Walter 
Road, SWANSEA, W Glam. 

Tel: 0792 474498 

DUPLEX COMMUNICATIONS, 

2 Leire Lane, Dunton Bassett, 
LUTTERWORTH, Leicestershire. 
Tel: 0455 209131 

FAST COMPUTING LTD, 52 High 


~ Street, HENLEY-IN-ARDEN, West 


Midlands. Tel: 05642 2714 


JAEMMA LTD, Unit 24, Lee Bank 
House, Holloway Head, 
BIRMINGHAM. Tel: 021 643 1609 


LAWMAR BUSINESS SYSTEMS, 
1 Paterson Drive, Woodhouse Eaves, 
LOUGHBOROUGH, 

Leics. Tel: 0509 890900 
MICROAGE LTD, 53 Acton Road, 
LONG EATON, Nottinghamshire. 
Tel: 06076 64264 

MICROCARE COMPUTING LTD, 
18 Hawarden Road, NEWPORT, 
Gwent. Tel: 0633 278040 

VIGO SOFTWARE SERVICES, 
Malt Shovel Cottage, Vigo, Burcot, 
WORCS. Tel: 021 445 1445 


NORTH 


AP LTD, Maple House, Mortlake 
Crescent, CHESTER CH3 SUR. 
Tel: 0244 46024 

JENNINGS COMPUTER 
SERVICES, 55/57 Fagley Road, 
BRADFORD, West Yorkshire. 

Tel: 0274 637867 

MICROSERVE (HUMBERSIDE) 
LTD, 39 Oswald Road, Scunthorpe, 


SOUTH HUMBERSIDE DNIS5 7PM. 


Tel: 0724 849696 

NASTAR COMPUTER SERVICES 
LTD, Ashton Lodge, Abercrombie 
Street, CHESTERFIELD S41. 

Tel: 0246 207048 


For further details, or ifyouwant 


Computer Systems Ltd. 


to becomea dealer yourself, contact: 


SDM COMPUTER SERVICES, 
Broadway, BEBINGTON, Merseyside 
L63 SND. Tel: 051 608 9365 


SORTFIELD LTD, E Floor, Milburn 
House, Dean Street, NEWCASTLE- 
UPON-TYNE. Tel: 0632 329593 

SPOT COMPUTER SYSTEMS LTD, 
New Street, Kelham Street Indus. 
Estate, DONCASTER. Tel: 0302 25159 


SCOTLAND & 
NORTHERN IRELAND 


EFFICIENT BUSINESS SYSTEMS, 
9 Clarence Street, BELFAST, Northern 
Ireland. Tel: 0232 647 538 

ESCO COMPUTING LTD, 

40a Gower Street, GLASGOW. 

Tel: 041 427 5497 

TURNKEY COMPUTER 
TECHNOLOGY LTD, 23 Calderglen 
Road, St. Leonards, EAST KILBRIDE. 
Tel: 03552 39466 


OVERSEAS 


GICC, PO Box 519, Manama, Bahrain. 
KUWAIT COMPUTER CENTRE, 
P.O. Box 1196, Salmia, KUWAIT. 
MICRO MANAGEMENT INFO 
SYSTEMS, 13/2 King Street, 
GIBRALTAR. 

MG ENTERPRISES, 32 Rue Victor 
Hugo, 92800 PUTEAUX, France. 
Tel-0103315060655 


icarus Computer Systems Ltd. Deane House 27 Greenwood Place London NW5 1NN Tel: 01-485 5574 Telex: 264209 
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Teletype interface 

THE BBC MICRO has facilities for driving 
both serial and parallel printers but 
| cannot drive the older Teletype machines, 
| remarks I L Collings of Newport Pagnell, 
Buckinghamshire. This is a pity, as large 
| numbers of Teletype printers are now 
available extremely cheaply as firms 
switch to high-speed printers. 

Together with a short assembler 
program, a simple interface enables a 
BBC model B — or model A with user 
port — to drive a Teletype at 110 baud. 
| Enter and run the program. From then on 
pressing function key 9 will enable the 
Teletype; all output to the screen is 
printed. Key 8 disables the Teletype. Line 
650 should only be included once the 
program has been run and checked for 
errors 

As the routine is located at &£0D00 new 
programs can be loaded and run, while 
the operator activates the routine when 
printing is required. To operate the 
routine within a program include the 


Teletype interface. 


REM BBC TELETYPE DRIVER (118 BAUD) 
REM 


*KEY6"WIDTH @M 74620E=187:74020F=225M CLSM™ 


FOR PASS=@ TO 3. STEP 3 
P%=40D00: PORT=&F E60 
COPT PASS 
« START 

STA £70 

PHA 

TXA 

PHA 
TYA 
PHA 
SEI 
LDA #7 
STA 471 

LDA#® 

STA PORT 

JSR DELAY 

LDA &7@ 

STA PORT 

«SQUIRT 
JSR DELAY 
ROR PORT 

DEC &71 

BNE SQUIRT 

JSR DELAY 

LDA #1 

STA PORT 

JSR DELAY 

JSR DELAY 

LDA 878 

omP #13 

. BNE OUT 
LDA #28 
STA 47] 
- CReDELAY 


NSTORE REGISTERS 
NON STACK 


\LOCK OUT INTERUPTS 
\BIT COUNTER 


NSEND START BIT 


NSEND BIT@ 

NSEND BITS 1-7 
NSEND 2 STOP BITS 
NCHECK FOR CR 


NIF NOT EXIT 


NDELAY ROUTINE 
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following lines: 

WIDTH 65: ?&020E = 0:7&020F = 
&0D:&FE62 = &FF:?&FE60 = 0: REM 
ENABLE TELETYPE 


and 
WIDTH 0:7?&020E = 187: ?&020F = 225: 
REM DISABLE TELETYPE 

The routine interrupts the OSWRCH 
routine by resetting the WRCHV vectors. 
The character to be output is placed on 
the user port and is then rotated bit by bit, 
with a delay, so that it appears in serial 
form at bit 0 of the user port. By adding 
start and stop bits and setting the correct 


delay, a serial output of 11 bits — one | 


start, eight data and two stop — is 
obtained. A delay to allow carriage return 
is also included. 

The hardware interface changes the 
+5V at the user port to 20mA needed by 
the Teletype. 


Letter writer 


LETTER WRITER by Paul Eaton of 
Colchester, Essex uses word processing to 
produce letters in a standard format 
which can be viewed, edited and then 
printed out. Any number of copies may 
be printed. 

The user is asked for the date and the 
name and address of the person the letter 
is being sent to. For a business letter the 
user should type in Sir or Sirs as the 
addressee’s name; the letter will then 
automatically end with ‘‘Yours 
faithfully’’. In other cases it will end with 
**Yours sincerely’’, of course. The text of 
the letter is then typed in using mode 3, 
which gives the standard 80 characters per 
line for the printer. The whole letter is 
then displayed in its final format with the 
user’s pre-programmed name, address 
and phone number automatically printed 


JSR DELAY 
DEC 471 


at the top right. For long letters, Page 
mode is used. Editing is made easy 
because the required line is printed out 
and can be edited using the cursor keys. 
The letter may then be printed out and, if 
necessary, re-edited. 

The program uses 0B2B hex blocks of 
memory and runs on an upgraded model 
A machine. It works with a standard 
Centronics printer but would run on a 
serial printer using the commands 
*FX5,2 followed by *FX6 and *FX7 as 
explained in the user guide. 


Disassembler 


THE ON-BOARD assembler is a valuable 
feature of the BBC Micro. This Basic 
program by A K A Kerr of Holly Lodge 
School, Liverpool provides the converse, 
a disassembler which should help you to 
understand the workings of the monitor 
or of any of the numerous machine-code 
programs which are now available. As it 
stands, the program occupies 5.1K but 
can easily be shortened by removing Rems 
and using multiple-statement lines. 

The program examines a memory 
location and, depending on its contents, 
identifies the instruction as being one, two 
or three bytes long. The relevant number 
of bytes are printed out together with the 
mnemonic. Two-byte relative branches 
are identified and the offset used to 
calculate the target address which is 
printed out. Three-byte instructions using 
absolute adressing are checked against a 
list of OS 0.1 monitor routines and the 
name printed if a match is found. The 
program halts if it encounters an 
unknown op code as the first byte of an 
instruction. 

The program has not been optimised 

(continued on next page) 


NTO ALLOW CR 


BNE CR+DELAY 


OUT 

cLi 

PLA 

Tay 

PLA 

TAX 

PLA 

JP 8E1BB 
« DELAY 
LDX #59 
-LOOP2 
LDY #60 
-LOOP! 
DEY 

BNE LOOP! 
DEX 

BNE LOOP2 
RTS 

} 

NEXT PASS 
NEW 


PBO 
User port 
pin3 


GND 


User port pin 11 


NRESET INTERUPTS 


NRESTORE REG! STERS 


\JUmMP TO SCR DISP. 


NDELAY TO SET BAUD 
NRATE 


20mA 


interface 


BC108 
or similar 
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Open fle B= 


(continued from previous page) 
for speed since it was designed to operate 
in conjunction with a relatively slow 
printer, without significant buffer. 

The main variables are: 
J%—loop counter 


location 
Byte%—contents of location AA% 
Q%—used to test if an op-code match 
has been made 
B$—contents of AA% as an ASCIil string 
C$—contents of AA%+1 as an ASCII) 


Second%—second nybble — least 
significant — of op-code byte 
P8$—first nybble as ASCII string 
P9$—second nybble as ASCII string 
Q$—current address as a string used to 


find monitor references 


G%—loop counter string Offset % —contains the offset for relative 
Mnem$—mnemonic | D$—contents of AA%+2 as an ASCII) branches 
OpCode% —hexadecimal op code value String | Target%—numerical value of destination 


T1%—contents of AA% +1 

T2%—contents of AA% +2 

P7$—op code as a hexadecimal string 

First%—first nybble — most significant 
— of op-code byte 


of relative branches 
OS$—name of monitor routine in OS 0.1 
add$—address of monitor routines 
E$—address of current branch 


Len%—length of instruction, one two or 
three bytes 

Base%—addfess to disassemble from 

End%—final address to be disassembled 

AA%—pointer to current memory 


destination as a string g 


390 PRINTTABC S95 HSC 11> 


Le 


tter writer. 


PRINT TAX 50 2) PS 


689 PRINTTRBC 5909sHs¢ 29 
618 PRINTTABC 59>) Hac 3) 

10 DIM ASC 10>,Ms¢Se),HecS> 620 PRINTTABCS@9)H3C 4) 

26 MODE 7 630 PRINTTABCSO>s TELS 

30 FRINT’™ ‘LETTERS’ enables you to write a" 640 FOR Im1 TO H-2 

40 PRINT” etter onto the screen, edit it if" 652 PRINT ASC 1D 

S@ PRINT” necessary and Print out any number of" 660 NEXT 

60 PRINT“coPies, Your name and address should" 670 PRINTASCN-1 >) TABC SQ 2508 

78 PRINT"be Pre-Programmed. The letter will then" 682 PRINT’ "Dear "jNSI",") 

80 PRINT"be Printed in standard format. When" 696 C=COUNT 

9@ PRINT“entering the address, Presa ’return’~ 780 PRINT’ TABCC3sM8C 19 

100 PRINT"after each line and ‘end’ as the last " 710 FOR Im2 TO M-1 

110 PRINT"line. Similarly, when entering text." 720 PRINT Mec I> 

128 PRINT"Press ‘return’ at the end of each line" 730 NEXT 

130 PRINT"on the screen and type ‘end’ as the" 740 «IF NS="Sir" OR N@="Sirs” OR N®e"SIR" OR N@="SIRS" THEN PRINT’ ’ TABC 309) "Yo 
140 PRINT* last line.” urs faithfully," ELSE PRINT’ ’TABC39>)"Yours sincerely,” 
13@ PROCHEADING 752 ENDPROC 

160 PRINTTABC9,16>"Enter the date now: i 76@ DEFPROCTYPE 

178 INPUT TABC21,19>D® 770 «VOU 2'PROCletter 'PRINT’’’** + VDU 3 

188 PRINTTABCS,20>"Date correct? TwPhe Y or Né ES 780 ENDPROC 

199 INPUT TAB 29,209GS'IF GS="N" THEN 160 7398 DEFPROCHEADING 
200 «IF G8<¢>"Y" THEN 162 800 PS="A.H. Other," 
210 M=8'N=9 812 HOC1 "S57, The Eldet.” 
228 PROCADDRESS 820 HSC 2>="Kine Street," 
238 MODE 3 838 HBC 3>*"Newtoun,” 
240 «=PROCTERT B40 HSC 4m" Essex,” 
258 PROCDISPLAY 850 TELS="Telt Newtoun 1234" 

268 MODE 7 868 ENDPROC 
272 ~=END 87@ DEFPROCEDIT 
268 OEFPROCADDRESS B80 PRINT"TyPe: 1 to edit the name," 
298 CLS: PRINT 83@ PRINT" 2 to edit the address," 
30@ INPUT"Addressee’s name> "N® 980 PRINT" 2 to edit the text," 
31Q@ Nel: INPUTLINE’ "Address * *ROCND 910 PRINT® 4 to edit the date.” 
320 REPEAT N=N+1 920 GS=<GETS'PRINT Ge)" 2 }HS8CETS KE VALC GS) 
338 INPUTLINE" "ASCND 930 IF Xl THEN INPUT"Enter name: "NS 
348 UNTIL ASC NOm"END" OR ABCND@"End" OR ASCH "end" 940 IF #2 THEN PROCEDITADDRESS 
35@ ENDPROC 950 IF X=3 THEN PROCEDITTEXT 
368 DEFPROCTEXT .96@ IF X=d THEN INPUT“Enter date: "Ds 
37@ PRINT’ "Enter text: "’TABCLENCNS +6 >) 970 IF X<1 OR X>4 THEN 928 
360 INPUTLINE M61 > $80 PROCDISPLAY 
390 It=) 990 ENGPPOC 
406 REPEAT MN=M+1 108@ OSEFPROCECITTEXT 
412 INPUTLINE M$¢M> 1210 PRINT"Enter the number of the line vou wish” 
420 UNTIL M8¢M>="END" OR MBC M>“End" OR MSC M>="end” 1020 INPUT"to edit’ “EOIT:IF EDIT<® OR EDITOM THEN 1010 
438 ENDPROC 103@ PRINT “ "iMSCEDITS! "Enter tine amendment’ 
442 DEFPROCDISPLAY 1040 IF EDIT#1 THEN PRINTTABCC 2s 
436 VDU 14 105@ INPUTLINE MscEDIT> 
462 PROCletter 10€@ ENDPROC 
470 VOU 18 . 1078 DEFPROCEDITAODRESS 
482 PRINT’’’"Type ’P’ for a Print out, “E’ to edit. “R’ to re-run or ’F’ to 1080 PRINT"Enter the number of the Line vou wish" 

finish." 1090 =INPUT” edit “EDIT: IF EDIT<G OR EDITON THEN 1990 

499 PRINT"TsPe °H’? for a multiPle Printout.” 1108 PRINT” "sASCEDIT>’ "Enter the amendment: 
SQQ GS=GETS PRINT GO'H@=eGETS: IF Ge="P" THEN PROCTYPE PROCDISPLAY 1110 INPUTLINE AsCEDIT> 
Sie IF G 4" THEN PROCMULT 1120 ENDPFOC 
520 IF G®="E" THEN PROCEDIT $130 DEFPROCMLT 
538 IF Gee"R" THEN RUN 1140 INPUT"Number of coPies".N 
S40 «IF G$<>"F" AND GS<>"E" AND G¢>"P" AND G8<¢>"R" AND Gec>"m" THEN 520 1156 K=0 
3&0 ENDPROC 1168 REPEAT K=K+1 
S6@ DEFPROCletter 117 PROCTYPE 
370 CLS 1186 UNTIL Ket 


PROCDISPLAY ENDPROC 


= | 749 PROCMONITOR (C$, D: 
te Disassembler. 750 PRINT. TAB (5) 5 AAS TAB(20) stems (0%) STABCSS) 4 B94 TAB (42) 4C¥sD8s* “nES 
=e pee OS SASS TER AS SOE IG 278 iat Az 2End% THEN GOTQ 78¢ ELSE 37¢e 
ae Ree Q A.K.A. bs ae eee? Lodge School * 7970 
ober “96 
g@ REN + BBC Microcomputer simple disassenbler : Bio REM ANKE On ess, 
approx ay 
isl 820 FIRST%=N% MOD 14 
BaeeD Seanseeeensensesnaustettesucseseeesensees 830 TF FIRST2>9. THEN P9S“CHRS (4414F IRSTZ-10) ELSE P9S=STRS(FIRSTZ 
100 REM DIMENSION ARRAYS AND READ IN DATA Ese SEcOnpyNn Bivia ns Poe 0 FGOTO 870 
= ieplt elect Dy Mnem$¢152), Len%(152), OS8(15), adds¢15) Er ene Sere THEN P8S-CHRS(441¢SECONDZ-10) ELSE PBS=STRS(SECONDZ? 
130 REPEAT Bee Suprnoe 
890 
tes aa 18 popone cael. Mnem$(34), Lentts%) 700 Sees oot EUS DS) :Ee=*" 
136 UntI = 319 Osa" ans 
178 OnriL "3 152, 329 FOR Guel TO 1s 
390 REA Os* (J7) 2008 (9%) 930 IF gt-add$(G7) THEN E$-058(G7)1G0TO 960 
308 atu Jk 950 NEXT G% 
220 INPUT TAB(1,5)"Base Address (DEC) “Basey 358 ENP 
232 IF B Base/ 265536 OR BaseX<1 THEN 219, 980 DEF_PROCRELBRANCH : Target %=0 
iress “End = 
ae Ip enauseso$e OR EndZ< OR EndicBasey, THEN 210 ige0 Ofsheegentzae—T17 far get AA iccticstx 
27@ REM_EPSON mxee ITl F/T PRINTER CODES loz ENDPR 
2 mr te IF X6,o 1030 Ren | OPCODES MNEMONICS AND INSTRUCTION LENGTHS 
38 aunt toa ese2 DISASSEMBLER v 0.2" 1880 Bata &£D8, CLD Ese ere $1,&B8,CLY ,1 
ZOPRINT’ 2? #5 AB(A)$~ FROM ssBase% $* (DEC) "3 TAB(29) 5~Basex;~ (HEX) * oe BATA eee rirkaaters 740 poe es oho CEO on 
339 PRINT TABC495" TO "SEndz 6" (DEC) "$ TAB(29) § “Ends Thek « J lego bata 26 BLP 2TRSATROL TiaaeleRTt Te a 
pe @90 DATA AA ah & x 
ar o28 PRINTS 3 TAB(4)5 “Address” ne ie Operand T tiee bata £79, SE Rae CERES TE oak taeda 
Sea {13S BAIR ESR EES 
372 Bytez=?Aax 1130 sub, a 2.8 bas 3, REC, CPX+,3 
390 REM SEARCH FOR 0P-CODE Ese Ys BAT ethernet’ 
1160 33,&2E,ROL$,3 
tig3 a eh aeesens 
pCode (JX) THEN OZ=gx 1199 pres OR’ Hee eee : BSVUDAR 2 
430 UNTIL Ju=4 4308 Brea eo cece? 2ke5: Stage 
| ago IF G%<9999 THEN GOTO 4B0 320 z i 
j 47@ PRINT TAB(5) 5 ~AAZ;™ eel OpCode “;~Bytex:VDU3: STOP. 1346 fer crx: Be ADCE, 2+ £29; NDE FA 
j 482 ON Lenz (G4) GOTO 520, 560, 270 1240 3&9, ORAL, 2 
890 Pi RINT" Illegal tength fieid":VDU3: STOP 1250 2545, BYE +2 
1269 &30° BMI 
31@ REM SINGLE BYTE, INSTRUCTIONS 1270 a Les. Au NDZ, S £25, Appz 42 ROS ASL Zs 3 
yte%) :BS=P7S 1280 $-k, 3, dD, cnPs—x 
S3@ PRINT TAB(5); DART TTAB (2@) (HAMS EDL) t TAB USS) + BS 1290 as: aoe 4G 
540 AAL=AAL+1 1300 
55@ IF ARZ2End% THEN GOTO 76@ ELSE 37e 1310 
398 REM DOUBLE BYTE INSTRUCT 1330 OS oRAsey?S? 
320 PROCHEX Bote SBeee yee ONS 1330 DATA EDETLOXSLV) Stig: ORASeY? 37 RPO RIGS—Y,S 
590 Tizs?(AAZtL) 134@ DATA &&1,ADCCIND. k),2,&21,AND (END. k),2,2%C OR CIND. X35 2 
899 PROCHEXCTIE) : CFE78 ate 1350 DATA HA1;LDACIND. X),2,%81,0RA(IND.X),2,&E1, SBCUIND.&) 52) STACIND.X), 
= e7=! OR e%=250 OR tex=&BO Bytex=290 OR Bytez= 136@ DATA #71, ADC(IND) Y,2,%351;AND(IND> 
wo 9 OR Byker=k =250 OR ByteZ=&70 Suen Pk AELBRANCH LSE Fargeex:d 1370 DATA &D1>CMP(IND)Y; 2,852 Y,EOR (IND? B1,LDACIND) ¥,2,%11,ORACIND)Y,2 
oie eh PRINT TAB(S) beans FAB(2O)T Maes (QR) ; TAB (33) 1 B85 TAB(42) $085 TABC49) 3 ~Target% 1388 Bate EELS RTS CINDY, 252% Nb? eae 2,%D5,CMP2. x 
Li & A 
680 PRINT TAB (5) $~AAZ6 TAB (20) srinems (0%) | TAB(S3) 4BS} TAB(42) 5c tae pare x2 yr B 258! Oey a a ee m 3 
459 AAZ=A0% 1420 452,895, STA. fe: £94, STYZ.X, 2 
460 IF BANE ean THEN GOTO 780 ELSE 376 1430 Bees rs yy id £98) 
one 144@ DATA i LFB, Seb. 1, Be: Beccinpyy 
$89 REM TREBLE BYTE INSTRUCTIONS 1480 REM MONTTOR CALLS 2 NAMES AND ADDRESSES FOR 0.5. 0.1 
790 TASORTAARY IG Bs=P7s el eeeppe OSF IND, Sree, Osues, &FFD1, OSBPUT, &FFD4,0SBGET, eeteD7, OSARGS, &FFDA, OSF IL 
710 PROCHEX(T1%) :CS=P74 bs 7 DATA OSRDCH, &FFEO, OSASCI, &FFES, OSNEW! , &FFE7, OSWRCH , &FFEE, OSWORD, &FFFI 
720 T2%=? (AAL+2) 148@ DATA OSBYTE,&FFF4,OSCLI,&FFF7 ” : 
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PROCHEX (124) : Ds=P7s 


PRACTICAL COMPUTING December 1982 


Take the wraps off the 
best Christmas you’ve ever had 


The Computer Supermarket brings you entertaining, educational, practical 
presents for all the family — tots, teenagers, mums and dads — and at prices 


that'll make you celebrate. 


With the bonus that telephone orders will be despatched to you within 48 
hours of your order. Guaranteed. (If it’s not in stock, we'll ring and tell you.) 
We'll even send it Datapost (for £8.50 extra) if you need goods the very next day. 


You can order any of the items shown (which are only a selection of what’s available from 
us) by err telex or simply by filling in the coupon below. 


TI-99/4A 


The home computer that’s incredibly easy to use, yet 
very sophisticated in its performance range. Simply 
snap in one of the solid state modules, touch a few keys 
and you're away. 16 colour graphics, five octaves, 72K 
memory, 16KT1 BASIC, optional speech synthesizer 
and plug in word madules to expand vocabulary. 


£199.00 
SPEAK & SPELL 


The original talking leaming 
aid with electronic voice and 
brain. Four levels of spelling 
achievement, common 
problem words programmed 
into computer-like memory. 
Automatic scoring announced 
and displayed after each set 
of ten words. Additional 
features include: ‘Mystery 
Word”,” Secret Code”, 
“Letter” and “Say It” 
activities. 


£34.95 
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TOUCH & 
TELL 


Texas 
Instruments’ 
‘Touch and Tell’ 
uses advanced 
electronics and an actual synthesized voice — not a 
recording — to help the pre-school child learn how to 
recognise shapes, colours, animals and more. It's a 
genuine leaming aid that helps children between 2-5 
years grasp the basics needed for early school years. 


£29.95 


THE LITTLE 
PROFESSOR 


Suitable for children 5 years and 
over. The Little Professor 
explores basic mathematics, 
combining space-age excitement 
with the time-proven flash card 
learning technique. 


£9.95 


- 


Telephone now for free catalogue of The 
Computer Supermarket’s comprehensive range 
of computers and video games, learning aids and 
calculators by leading manufacturers. (Approved 
Distributor for Commodore, Sharp, Atari, Texas, 
Dragon), Products offered subject to avallability. 


| to Levey acre rat fms lec beret het 
To The Computer Supermarket Ltd. Please send me 


Item Value (| 
C] Texas TI-99/4A at £199.00 
j C] Speak & Spell at £34.95 ] 
] [J Speak & Maths at £34.95 i 
(1) = Speak & Write at £23.95 
TO touchateiacess [| 
| C] The Little Professor at £9.95 
Plus details of £50 "Cash back" refund. | 
| Venclose my'chequelfor& — ] 
Or debit my Access/Barclaycard/ 
| ees Express none EN eS @ | 


| eases may telephone orders to 0536 744015) 

B (reste su subscribers ns may order some items through Peta (] 
irectory no. 

| Credit facilities aloe, write/ring for details. U 

] Signature (iar over 18) | 

‘Name 


| SEVEN DAYS MONEY BACK GUARANTEE ] 
If you're not happy with your purchase, return it in good 
condition in the carton it arrived in — we will refund your ] 
purchase price and postage 
Pee remittance should be made payable to Computer ] 
Saati Reader's Account and shall remain your 
| money until the goods have been despatched to you at the 
address specified. Ali goods offered are subject to in 
) | Speiesee conditions of sale, available on request: 


feet THE lina 
—__——_——___L_=_—_—————————— a! 


Allorders acknowledged by return of post. 

THE COMPUTER SUPERMARKET LIMITED 
Unit 8, Southfold Road, Oakley Hay Industrial Estate, Corby, 
Northamptonshire. Telephone: 0536 744015. 

Telex: COMPSU 3415423/4. Prestel Directory No. 400400 


Address 


Also at Knightsbridge Mall, Amdale Centre, Manchester (retail only) 
®@ Circle No. 207 
169 


Fast CP/M 


Business Application Software 
from Padmede 


STOCK/INVENTORY 
CONTROL 


med e PURCHASE /C REDITORS — 


COMPUTER nO 


— COMPUTER SERVICES 
Padmede 


I s COMPUTER SERVICES 
« 


COMPUTER SERVICES * Mede 
PUTER SERVICES 


Ledger System 


{ Business Apphcation Software 


/Creditoré 


Li 
ES SALES INVOICING 


Nominal/General F NominaivGeneral Ledger System | F NominaivGeneral Ledger System | 


at £249 per module 


The Padmede Business Control System is available now 
on the following machines:- 
Sharp PC-3201, MZ-80B ® Apple II © NEC PC-8000 ® DEC VT180 ® Osborne I 
ICL Personal Computer @ Rair Black Box ® Wangwniter 
Hewlett-Packard 125 @ OKI if-800 @ Toshiba T200 ®@ IBM Displaywriter 


i) 


NOMINAL/GENERAL 
LEDGER SYSTEM 


r chuck uo Guowoebhkbbbe 


Xerox 820 @ IBEX 7102/7103 @ Cromemco @ Sirius I (MS-DOS Version) 


Send for details of the Dealer Demonstration Pack 


ee 7 


COMPUTER SERVICES , 
®@ Circle No. 208 351 Fleet Road, Fleet, Hampshire vi, 
Telephone: Fleet (02514) 21892/3 + es 
Telex: FLETEL 858893 7 


Oper iile: sinclai 


| ponential term is cyclic and has discrete 
| values according to the integer values of n | 


SINCLAIR 
LINE-UP 


Fourier Transform 


THE ELEMENTARY APPROACH to 
calculating a Fourier transform using 
numerical methods is expressed for the 
discrete sample as: 


F(r) = me nwin 
f(n).e * 

ay (n) 
where r is 0,1,2,...N—1. 


For each.of the N samples of F there 
are N complex multiply-and-add opera- 
tions required, and the elementary 
method requires N’ operations, writes R G 
Ranson of Sunderland, Tyne and Wear. 
The alternative approach called the fast 


Fourier transform reduces this to Nlog.N 
operations simply by rearranging the 
order of the calculations. 

The FFT involves no approximations 
other than those inherent in the discrete, 
long-hand method and so the two 
methods yield exactly the same answer. 
The only difference is that for large 
numbers of samples the FFT offers 
significant improvements in computa- 
tional speed. For example, if N is equal to 
1,024 the FFT involves 10,240 operations, 
compared to 1,048,576 using the elemen- 
tary approach. 

The advantages of the FFT algorithm 
lie in the redundancy involved in the 
elementary expression. The complex ex- 


and r. Thus different combinations of n 
and r give the same result while other 
combinations simply give a _ negated | 
result. This property is used by the FFT to | 
pair off what are termed dual nodes in 
order to save operations. This pairing ef- 
fectively halves the sample N and can be 
applied ad infinitum, provided the 
resulting sample is a multiple of 2. This 
leads to a special case used in this and 
most FFT algorithms, where the sample | 
number N is a power of 2. The pairing 
process is applied log.N times to yield a 
simple one-point transform. 


The FFT algorithm by necessity does 
not perform the summations in the neat 
fashion of the elementary expression, 
rather in convenient blocks of values of n 
and r which give equal exponential terms. 
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This leads to a space-saving advantage 
employed in this implementation. The 
elementary approach needs all values of 
f(n) to sum for each F(r) and so two ar- 
rays need to be declared, one for input 
and one for output. The dual-node ap- 
proach calculates certain combinations of 
r and n simultaneously and so enables the 
input array to be gradually overwritten 
with the transformed solution. The only 
disadvantage in this is that some answers 
end up in the wrong place and so an addi- 
tional decoding routine is needed to swap 
values about before finishing. However, 
this is a small price to pay compared to 
the space saving; a 1,024 array of real and 
imaginary parts on a ZX-81 occupies 10K 
of memory. 

The program is a ZX-81 Basic im- 
plementation of the Cooley and Tuckey, 
fast Fourier transfer algorithm. For il- 
lustration it uses a unit impulse time func- 
tion as the input signal, and having 
transformed it plots the magnitude of the 
resulting function. This can be solved 
analytically and shown to the (sin x)/x 
function displayed at the end. Typical 
computation time is 48 seconds for the 
64-point example in Fast mode, which in- 
cludes the initialisation and plotting. 
Alterations to the sample number N show 
a roughly linear dependence of computa- 
tion time with N, confirming the FFT pro- 
perties; the elementary method would 
result in an exponential dependence. 


A final application note may be useful | 


regarding scaling as it is rarely covered in 
numerical analysis references. The input 
and output functions have one sample per 
array element and thus have no time or 
frequency dimensions. However, this 
does not affect the transform as it is 
linear. So the algorithm assumes time 


samples one second apart and frequency | 


samples one radian/second apart. For 
other values linear scaling applies: time 
samples Ims. give frequency samples 
2a kHz apart, and so on. The transform 
is also bidirectional so that time signals 
may be transformed to frequency or vice 
versa. 


Fourier transform. 
CALC FFT 


FINESHED FFT 


Fourier transform. 
eee FET ALGORITHM tft 
OR R.G.RAHSON 22/5782 


sles NUMBER N MUST 
BE A PONER OF THO 


PULSE 
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aes sells Lal ua Did 
BE (Sth Nd AX 
QN 
LET X€E)=SOR (XID eX CID +V OI 
NEXT I 
GOSUB 20960 
CLEAR 
STOP 
CLEAR 
REM BIT REVERSAL ROUTINE 
ET K=0 


B= 
c= TAT (M443 72 
R_T=1 TON 
PLOT I-1-SGN {(I-C} sD. X(T) 25 
xT 


RETURN 


| Pilot interpreter 


PILOT was designed at the San Francisco 
Medical Centre in 1973 as a language for 
use in Computer-aided instruction. CAI 
depends, to some extent, on forming a 
dialogue with the user, and Pilot is one of 
the ‘‘author languages’? which produce 
programs for conducting a question-and- 
answer session with the user. 

Pilot is very simple to use, without the 
complicated constructions of Basic and 
other high-level languages. The listing is 
of a Pilot interpreter for the ZX-81 by 
Andrew Esmond of Scarborough, North 
Yorkshire. It is written in Basic and uses 
mainly standard instructions. 

A Pilot program consists of program 
lines, similar to those in Basic though line 
| numbers are not used. The program ex- 
ecutes from the first line: conditional 
statements and conditional and uncondi- 
tional jumps are allowed. The following 
are the main Pilot commands. 

Run — This command runs the program 
from the first line. 
List — This lists the program in groups of 

10 lines. When 10 lines have been listed 

the program waits for the user to press a 


i (continued on next page) 
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(continued from previous page) 
key before continuing. The line numbers 
displayed at the side of the lines are not 
part of the program, and are there only 
to help editing — see notes on editing. 

LList — This lists the: program to the 
Sinclair printer. The line numbers are 
not printed. 

New — This is identical to New in Basic. 

Save — This saves the program on to 
tape. Since the ZX-81 does not support 
files the entire interpreter program is 
saved, 

Load — This loads a Pilot program into 
the computer. 

The following are the main Pilot 
statements: 

T: — Short for Type, prints the text follow- 
ing the colon. Both types of conditional 
statements are allowed. 

A: plus optional variable — A Is short for 
Answer; any string or floating-point 
number may be accepted. On the ZX-81 
answers such as Log 3.141 can be 
accepted. 

M — short for Match, M: compares the 
last user input with the data following 
the colon in the M statement. If the 
answer matches, the Answer flag is set 
to 1, otherwise it is set to — 1. 

J: plus statement number — J is short for 
Jump, and the program jumps to the line 
mentioned. Type 1 and 2 conditional 
statements are allowed. If the program 
attempts to jump beyond the end of the 
program a Jump-out-of-range error 
occurs. 

Two editing statements are allowed, the 
I and R statements. I is short for Insert, 
and inserts a line at the required point; all 
subsquent lines are then moved up by one. 
R is short for Replace, and the specified 
line is replaced. Pilot allows 26 floating- 
point variables, A to Z, and 26 string 
variables of up to 32 characters. Variables 
may only be assigned through the A state- 
ment, but may be used in type 2 condi- 
tional statements. 

Type 1 conditional statements use the 
result of the latest M statement and are in 
the following form. 

TY RIGHT — Types “RIGHT” if the result 
of the last match is true. 

TN WRONG — Types “WRONG” if the 
result of the last match is false. 

Y or N replaces the colon in the type state- 

ment. Y and N may only be used in T and 

J statements. 

Type two conditional statements are 
similar to Basic’s If-Then. It has the 
following form: 

T(X = 3) X is equal to three — types string 
it =3 

J(SGN X=1) 4 — jumps to line 4 if X is 
positive. 

Figure | includes some examples of Type 

1 and Type 2 conditional statements. 
The main features of the interpreter 

program are as follows: 

Line 10. Is not a two-dimensional string ar- 
ray but 100 strings each 32 chrs long. 
This array holds the program 

Line 20 holds all floating-point variables. 

Line 30 holds all string variables. 

In Line 1000 ali the spaces are significant. 
For ZX-81 users all commands except 
LList must be typed in full. 

Line 1300 saves the program. If your com- 


We 


Pilot interpreter. 


; PILOT INTERPRETER. 


ILOT Ve 
tc) (ESP OND i582 
o mar eS on 
Saath eS Lng ROUTINE ss 


Is="“NEW “ THEN RUN 
I¢="SAVE “ THEN GOTO 13@ 


If="“LOAD “ THEN GOSUB 15 
Is="LIST “ THEN GOSUB 17 
IF I=" LLIST * THEN GOsSUSB 
Is="RUN “ THEN GOSUS T2320 

1072 GOTO 23926 


13@0 CLS 
232@ PRINT “WHEN THE a= WSs BE 
PRESS «Nv 


NM aes eg 


“UHEN THE ae HAS BE 
aS ee CNL 


L 

RETURN 

CLs 

os F=1l TO PC-1 


PRINT F3") "5 Ps 
IF ©/1@=INT 


so 
GOTO i176@ 
PAUSE 4&4 


NEXT F 

IF F¢2G THEN LET Ls 

RETURN 

FOR F2=1i TO PC 
LPRINT PS(F) 
EeSea: te 


$ (UF) 
(F418) THEN GOT 


2 
* BND A¢31 THE 
" AND A¢>-1 TH 
THEN GOSUB 3 
aPC ° AND NOT VA T 
F PS(F,2)3 ¢>"(" THEN LET PP 
IF PEEK 1644223 THEM SCROLL 
PRINT P F,P 
NEXT F S(F,PP To ) 
RETURN 
IF Cel&.23¢>"°R" THEN GOTO 3 
Geis 3 
FAS 
IF PSiF,19 <> a” 
IF PS(F 4) ="¢° 
IF PSt(F,31¢>" “° THEN GOTO 3 


LET Y7GORE Pein a) 37 
IF PStF, THEN GoTo 33 


cee el sVAL TE 
NEXT 

RETURN 
LET J= 
LET vs 
nEXT FS 
RETURN 


THEN GOTO 2 
THEN GoOTe 33 


Braue PS{(F 31-37 
Jd=Ts 


Pilot interpreter. 


FIGURE @- CONDITIONAL STATEMENTS. 
TYPE 1,.Y OR N STATEMENTS. 


IUHRT IS THE CAPITAL OF ENGLAND 


2 STATEMENTS. 
HAT IS PI TO 3S DECIMAL PLACES 


RIGHT. 
WRONG,.TRY AGAIN. 


1 
IS LINE i. 


42} 

2142) 
~ 142) 
LINE 


puter has file capabilities write P$,V$ 
and p$ arrays into the file. 

Line 1700 Lists the program, 10 lines ata 
time. Line 1750 waits for a key to be 
pressed. 

Line 1900 prints the program on to the 
Sinclair printer. 

Line 3000 Runs the program. 

Line 3020 contains the T instruction. If a 
conditlonal statement fails the routine 
jumps to 3050. 

Line 3030 scrolls the screen to prevent er- 
ror 5 out of screen. 

Line 3060 accepts answer from user. First- 


Open file: Sinclair" 


B30 IF PstF,14 <9" 


3380 LET MS=PSEt(F, 

oaae 7; a ae Sia 

=aee aah TS=MS$( TO LEN T$) THEN u 
5590 NEXT F 


3408 RETURN 
3410 IF PSstF.13¢>"uU" 


3411 IF PgtF,23="y" 
N eos 35. se 


THEM GOTSa w 


THEN GOTO 3 
AND Heol THE 
AND 9<>-1 TH 


S424 IF Petr. 2) “(" THEN GOSUB 8 


a0 LET plo 

Ss LE ae ee Pp 

Sabo LET L S$(F,PP TO ) 
Sa cy ie oR 


(ERED (F>PC) THEN GO 


“JUMP AT 


UR 
le ol EVAL cnD 


ter 
If PStr, oeP> oy old 


GET PP=P 
Pas THEN R 
GOTO so2e ETA 
22yT PP? 
Js 


* AND Gree Zz 
TO = 3 crak 

$tG+i 

Cie ie LEN se ~13} 


THEN GOTO 3 


LET PP=PP+2 
9 RETURN 

REM CMD INP 

LET RE=0 


oR ae ee =" 
AND 
" OR LS 


= £ ane Gore 3a75 
L$=1Is 
2 BRINT AT 32, 8;° 


3s GOTO 9ES0 
IF RE=i THEN RETURN 
LET PSIPC) =1s 


SLOU 
PRINT ans L,0;P$ (PC) 
LET PC= +2 
IF me Peden Ler nye eo 
Ei Caee en SCROLL: 

TO 90 
Go16_se20 -2 TOL hast -2 
ro P¢(G}=P$(G-1 


ExT G 
Let Ps$tL3=18 
LET PC=PC+1 
GOTO eee 
RE=1 
LET T=PC 
L= ous isi(2 TO } 
s 


YHWUNYKOYHUND 
OOORPRP PERE 
GUUVBOH OF OVERS 
AGVONUGAGOCAUNOUr 


ow 
o 


‘ THEN GOTO 9568 
© GOTO 3820 


ly it is held in t$, then transferred into 
the variable required, if specified. 

Line 3340 contains the match command. If 
the match succeeds the A flag is set to 
1, else it equals -— 1. 

Line 3340 contalns the match command. 
If the match succeeds the A flag is set 
to 1, else it equals —1. 

Line 3400 contains the J command. If a 
type 2 conditional statement is includ- 
ed the jump occurs only if the result is 
true. 

Line 8000 ts the only machine-specific 
subroutine. It works out the result of a 
type 2 conditional statement, returning 
the result in variable VA. The start and 
end of the condition are established 
and put into J$. Any variables are 
replaced by their values. The Val state- 
ment on a ZX-81 will evaluate any 
mathematica! expression in a string, 
and is equivalent to Eval$ on the BBC 
Micro and is also available on the 
TI-99/4A 

Line 9000 checks for valid input and 
adds it to the program. Your com- 
mands may be added by altering line 
9050. Lines 9800 onwards are the’ 
editing sections. 
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OUTGROWN 
YOUR APPLE ? 


HAL Computers Extend The este Capabilities 


If your business or scientific application 
has outgrown your Apple’s capability or if 
you have put off buying an Apple because 
you thought it couldn’t meet your needs — 
think again. 


HAL hard disc systems offer up to 
20Mbytes of Winchester storage from as 
little as £1,750, 


Capricorn | 


SS 
Acomplete subsystem in an attractive space 
saving cabinet, which holds either one or two drives 
a combination of standard disk drive and/or 
Winchester to give a capacity from 5Mbytes up to 
20Mbytes formatted. 


Capricorn works in conjunction with 
Apple’s standard floppy disc drive 
for archiving purposes and offers 
really high capacity computing at 
anentry level price for cost 
conscious users. 


HAL Computers Limited 
Invincible Road, - ‘ciel 


Hants. GUI4 71 
Telephone i 52)517171 
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As Capacity increases with the professional user, 
so does the importance of a full back up facility. 
AQUARIUS is HAL’s new answer to this problem. It 
combines achoice of Winchester capacities witha 
quarterback streaming tape drive which allows a full 
back-up file copy to cartridge tape in about six 
minutes with absolutely no user intervention. 


The aluminium cabinet is styled to look good 
alongside Apple in the most professional user 
applications. 


Prices start at £3299, for a ready to run system — 
the complete business solution to backup problems. 


All HAL sub-systems come with a full twelve 
months parts and labour warranty. 


All units are designed and manufactured by HAL 
in Britain and are complete with all instructions, 
technical literature and systems discs. The file 
handling software is written hy our own in-house 
software team — if you need help it is always on 
hand via your local dealer or direct from the design 
team that conceived the system. 


We use only the disc drives which we distribute 
exclusively into the U.K. computer industry in 
massive quantities over 20,000 units per annum sold. 
Our service department houses a formidable 
armoury of drive testing computers for pre-test, 
maintenance and burn in. 


For more information and a demorstration contact either your 
nearest dealer or call us direct on our hot line 0252 517171. 


4 Uy,Y 
GJ 44: 
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Apple tree. 


Open file: Apjle"==== 


REM: A TREE FOR YOUR APPLE - © DR D.J.FISHER, 1982 


ONERR GOTO 2 
v= 2 =O; 0:2 Xe- al 


HGR: HCOLOR = 2 


HPLOT 100*Y, 150 - x 
X =X + 0.05 

A =A+0.001 

Y = A*Y*(I - Y) 
GOTO 4 


Learn morse 


Apple tree 


WHILE CARRYING OUT some part-time 
search into the theory of chaotic func- 
tions. I came across an interesting pat- 
tern, writes David Fisher of Cardiff. The 
amusing thing about it is the fact that the 
pattern theoretically contains an infinite 
number of branches although there is no 


branch at all in the program, apart from 
line 1, which is superfluous. 
The program is written for the Apple 
II, if you wish to study the resultant pat- 
tern in detail you should omit line 1, 
which was included only for want of a 
more elegant method of finishing off the 
program. 


THE PROGRAM by L G Sear from Truro, 
Cornwall, generates random five-digit 
groups of letters, figures, or a mixture of 


Learn morse. 
1 REM G3PPT NORSE TEST PROGRAM 


the two, and outputs them as morse code Sees 
through the internal speaker at speeds 1@ DATA 253,125,61,29,13,5,133,197,229,245 
j } 11 DATA 66,132,164,131,1,36,195,4,2,116 
from four to 24 words Pe igi t It Ue 12 DATA 163,68.194,1308,227,100,212,67,3,129 
thus suitable for the raw beginner to work 1% DATA 35,20,99,148,180,196,32,2,173,17 
up to the 12 words per minute require- pee enlace 11 S67 Oy Sale aes eae 
15 DATA 26,3,176,5,169,26,76,61,3,169 
ment of the GPO test for a full amateur 16 DATA 78, 141,92,3, 169, 192,141 ,95,3,32 
radio licence, or for the more experienced ¥ a Boe: J69-20 ae Boe Bare 141 
operator to improve his or her speed. _ 19 DATA 96,49,7,173,40,192,136,200,5,206 
The random digits are generated using 2a porn See 2 em ores 174-9198 
: : 21 DATA 76,93,3,96 
Basic, and the routine for actually output- 22 DATA 1054,754,575,450,340,245,175,128,75,25,4 
ting the morse equivalent is in machine 23 DATA 145,120,97,75,58,43,35.16,8,9 
aie 25 FOR I = 1 TO il14 
code residing from 0300 to 0371. S@-READ A: POKE 767+1 , A iNEXT I 
Lines 10 to 21 carry the machine-code 35 FOR I = 4 TO 24 : READ SPEEDCI> =: NEXT I 


37 A = 148 
168 CEF FHACA> 
191 DEF FNB<CA> 


routine Poked in by line 30; lines 22 and 
23 contain the constants for the output 
speeds. There are two speed ranges: four 
to 14, and 15 to 24 words per minutes, 
with the digits being sent at the maximum 
of the appropriate range and the actual 
word rate being achieved by altering the 
times between the digits and groups. 

Lines 112 to 118 request and input the 
desired speed, and alter the appropriate 
constants; for speeds greater than 14 
words per minute three locations in the 
machine-code routine must be altered. 

The remainder of the program is 
straightforward enough, using the func- 
tions outlined above to generate ten lines 
of six five-digit groups of code at the 
desired speed and to display them 
simultaneously on the screen. Then the 
computer pauses ready for another run if 
required. 


48 + INTCRNOC19*1@> =: REM FIGURES GENERATOR 

65 + IHTCRHOC1>¥26> =: REM LETTERS GENERATOR 

162 DEF FNCCA> = 1 + INTSRNDC19%3> : REM USED FOR LETTERCFIGURE MIXTURES 
164 HOME : PRINT "G3PPT MORSE TEST PROGRAM” ; PRINT 

145 PRINT"DQ YOU WANT :-” 

166 PRINT TABC1G>;"1 LETTERS” 

1@7 PRINT TABC1@>;"2 FIGURES” 

168 PRINT TABC14>;"3 A MIXTURE" gy PRINT 

HG OINROT It: TF Vi Se seaHeEN 104 

112 PRINT "INPUT SPEEC REQUIRED" 

113 INPUT" INTEGER BETWEEN 4 AND 24 WeP.M. ? 
114 IF I% < 4 OR I% > 24 THEN 112 

115 N = SPEEDCIX> : PRINT 

116 IF 1% < 15 THEN 126 

117 REM CHANGE CONSTANTS FOR FASTER SPEEC 
118 A = 5@-: POKE 823,15 : POKE 828,45 : 
120 FOR I 1 TO 1@ : REM 18 LINES 

13@ FOR J 1 T0 6 : REM 6 GROUPS/LINE 
14@ FOR K 1 7T0 5 : REM 3 DIGITS/GROUP 
150 ON II GOTO 166,184,206 

16@ REM LETTERS 
17@ L = FN BCl1> 
18@ FEM FIGURES 
196 L = FN AC1> : GOTO 224 

26@ REM MIXED LETTERS/-FIGURES 

21@ LL = FN Cé1>: ON LL GOTO 176,170,130: REM FOR LETTERS-FIGURES IN 2:1 RATIO 
226 PRINT CHR#¢(L>5 

2ei IF L < 58 THEN L = L-43 

222 IF L > 64 THEN L = L-S5 

225 POKE 8@7.L : REM PASS CHARACTER TC SUBROLTINE 

226 CALL S86 ; REN O/P MORSE CHAFACTER 

227 FOR M = 1 TO A+ WN : NEXT M : REM CELAY BETHEEN CHARACTERS 

230 NEXT K 

235 FOR M = 1 TO 34#A +34N : 
240 PRINT ”" "; 

259 NEXT J 

260 PRINT CHR#¢13> 

27@ NEXT I 

22@ PRINT "PRESS ANY KEY TO CONTINUE” 
298 GET At : IF Af = "" THEN 296 

3@@ RUH 


"3184 


POKE 241,15 


: GOTO 224 


Program recovery 


BASIC PROGRAMS which have accidentally 
been Newed can be restored by the pro- 
gram given by Malcolm Whapshott in 
Apple Pie, November 1981. M J Parrot 
of Stockport Cheshire points out that an 
easier method was provided by Nigel Parry 
in Microsense Apple Bulletin. 

It is important that the entire program is 
entered in the Immemate Execution mode 
and that after entry you only List your pro- 
gram from top to bottom and then Save it. 
Press Return after each line of the 
program. 


NEST M :; REM DELAY BETWEEN GROUPS 


Program recovery. 


LOMEM! 38200 (assuming = 48K susten) 
X=PEEK( 103) + PEEKC 104 9256% Z=XtS 


FOR A = Z TO Z74275% IF PEEX(A)<>0 THEN NEXT 
AFATIE HI =INT(A/256)% LO =A-HI #256 


POKE X»eLOt POKE X+19HI 
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The Highest Quality Diskettes 
For Your System. 


Dysan diskettes, acknowledged to be the industry leader in quality and data integrity available 
for all these and other systems from HAL Computers, Dysan’s key U.K. distributor. 


gY DISC PACKS AND CARTRIDGES ALSO AVAILABLE = oo 
» 


Please tell me more about the 


range of Dysan Media for my system. 
G ecnnica SUPPORT FROM QUANTITY PC12 
». HAL’S ENGINEERING TEAM y’ DISCOUNTS Name | 


ror HOUR ORDER g EX STOCK og Aes 


W TURNROUND AVAILABILITY # 


@ Computer System J 
Ring the Dysan hot line now on Farnborough 517171 ? 


or complete the coupon. @ (Telephone No.) 


UY YV4G 
ee Ly Z Y/ G 
Telephone (0252) 517171 Gey, Y G, vy 

© Circle No. 210 
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HAL Computers Limited 


tl LY 2 a a 


What do 500 
computer dealers 
know that 
you don’t? 


They know that they have found an unbeatable our comprehensive service facilities, with same-day 


combination —Pete & Pam Computers’ @® shipping. Over 500 dealers know our rep- 
service, with the Pete & Pam Price © utation for sound advice, and for being 


Promise, “We will not be undersold” é well informed in what’s new in micro- 
Over 500 dealers throughout the s pn ge computing. They know our service 
UK, Europe and the Gulf States buy = Cia is friendly, fast and efficient. 
from Pete & Pam Computers. i 3 In short — they know us. Isn’t 
They choose from over 900 it time you were “in the 

know” and opened an 
account with Pete & Pam 


products in our catalogue. 
Products from 146 different * 

Computers? We have a lot 
to offer you. 


companies such as Apple, BASF, 
Epson, Microsoft MicroPro, NEC, Saturn Systems, 
Sirius Software, Versa Computing, Videx, Send for our free Price 
VisiCorp and Zenith — and all at highly List and our product literature. We 
competitive prices. Products which are backed by promise you that you will not be disappointed. 


Pete & Pam Computers 


Head Office: New Hall Hey Road, Rossendale, Lancashire, BB4 6JG Tel 0706 22701 t Telex 635740 PETPAM G 


London Office: 103-5 Blegborough Road, London, SW16 6DL Tel 01-769 1022/3/4 & 01-677 2052 Telex 923070 PPCOMP G 
1 b @ Circle No. 211 


———— (pen file: Apple 


Programming utilities. 


SOURCE FILE: AMP GOTO/GOSUB 0200- AY 4C BD F5 03 A 10 8D 
a NEXT OBJECT FILE NAME IS AMF GOTO/GOSUB.OBJO 0308- Fé 02 AY O3 ED F7 03 460 
0300 4 ORG #300 0210- AO 00 AG AB Di BS FO O09 
O3F4 2 AMPVEC EGU £3F6 0318- AY BO D1 Be FO OF 4C CP 
004ac 3 ame Eou 24¢ 0320- DE 20 Bi 00 20 47 DD 20 
DEC?: 4 SYNTAXERR EQU éDEC? 0328- 62 E7 40 41 BO AY 03 20 
OOB1 5 CHRGET OU éB1 0330- D4 D3 20 B1 00 AS BY 42 
DDL> eo rans EU 2£DDo7 0338- AS BB 43 AS 76 48 AS 75 
E75z 7 GETADR ECU £E752 0340- 48 AP BO 48 20 47 DD 20 
OOBs: @ TXTPTR EQU éBe 0348- 52 E7 20 41 BF 4C D2 D7 
De41: # GOTO EQU #D941 * . 
0075; 10 CURLIN EQU #75 
D702 41 NEWSTT EGU #D7D2 
ere 12 NESTCHH Ei eD3DE 
0300: 133 BON 
0300 14 $SET UP & VECTOR 11 POINT TO ROUTINE 
BOO = 1553. SOURCE FILE: IMMEDIATE COMMANDS 
O3002A9 AC 16 LDA #JMF —---- NEXT OBJECT FILE NAME 1S IMMEDIATE COMMANDS .OBJO 
0302:8D F5 03 «17 STA AMPVEC-1 0300: 1 ORG 2300 
0305:A9 10 18 LDA #>START 004C: 2 IMP equ £4C 
0307: F403 19 STA AMPYEC 03F5 3 AMPVEC EQU #£2F5 
020A4:A2 03 20 LDA &<START OOBO: 4 GOSUB EQU #BO 
030C:8D F7 QO: 21 STA AMFVEC+1 ooBs S TEXTPTR EGU £Be 
O30F :60 22 Rs 907s: 2 CSUARLIN EQU #75 
0310; 23 i EDI? 7 INPRT EQU zEDI? 
O10: 24 ;COME HERE FROM APPLESOFT % DSDE: © NESTCHK EQU #£D3Dé 
0310: aie: Dasc: 9 BASIC EQU #D43C 
0310:A0 00 2& START LDY #06 FDFO: 10 COUT EQU #FDFO 
O212:A7 AB 27 LDA #£AB >TOKEN FOR GOTO 0300: 1G 
0314:D1 Be 22 CMP CTXTPTR)+Y $IS NEXT TOKEN IN LINE "GOTO" 0300: 12 5SET & JUMP VECTOR 
O316:FO 09 29 BEQ NEWGOTO +YES 0300: 13: 
031S:49 BO 30 LDA #2BO ;TOKEN FOR GOSUB O300:A9 4 14 INIT LDA #JMF 
OZ1A:DL Be 31 CNP (TXTPTR)»Y +1 TOKEN "GOSUB"? 0302:8D FS 03.15 STA AMPVEC 
031C:FO OF 32 BEQ NEWGOSUB +YES 0305:A9 10 16 LDA #>ENTRY 
O31E:4C Cy DE 3 MF SYRTAXERR IF NEITHER THEN EXIT VIA SYNTAX ERRO-0307:9D F4 03 17 STA AMPVEC+1 
R 3 1 LDA #<ENTRY 
4 19 STA AMPVEC+2 
35 s;NEWGOTO UPDATES TEXTPTR TO POINT 10 20 RTS: 
36 iFIRST CHAR OF EXPRESSION, 213 
37 :EVALUATES THE EXPRESSION, 22 >COQME HERE FROM BASIC “%" 
3é ;CONVERTS IT TQ INTEGER FORMAT 23 3 
37 iFOR NORMAL GOTO CODE AND EXITS 24 ENTRY LDX #é 
40 ;INTO APPLESOFT GOTO CODE 25 LOOP LDA MESSAGE, X 
: 4h 26 JSR COUT 
OF21:20 HL ww 42 NEWGOTO JSR CHRGET sFOINT AT EXPR. 27 DEX 
0324:20 67 DDB 43 JSR FRMNUI ;CALCULATE EXPR. 28 BPL LOOP ;PRINT "PAUSED" 
0327:70 52 E7 34 JSk GETADR CONVERT TO INTEGER 29? JSR INPRT s"IN" LINE NUMBER 
O82A:4C 41 OR 45 InP Gare 30 Lpa #2 
4b + 31 JSR NESTCHK ;CHECK NESTING LEVEL-MAX. NESTING=25 
47 iREWGOSUB HUST PUSH RETURN ADDRESS 32 LDA TEXTPTR+1 
4t: SAND REYURN LINE NUMRER AND PUSH 33 PHA 
4° ;TOKEN FUR GOSUE FOR “RETURN WITHOUT 34 LDA TEXTPTR 
£0 sGOSUR" CHECK. 35 PHA PUSH RETURN ADDRES: 
Si SHAVING FUND THE NEW LINES NUMBER 46 LDA CURRLING1 
zz $1F USES GOTO AS A SUERGUTINE TO 37 PHA 
S33 juuvATE THE NEXT LINE IN Tre 3s LBA CURRLIN 
S4 GPROGRAK AND THEN EXITS VIA 39 PHA ;PUSH RETURN LINE NO. 
5% iAPPLESOFT CONTINUE 40 LDA #GOSUB 
Shs 41 PHA ;PUSH "GOSUE" TOKEN FOR "RETURN WITHOUT GOSUB" C 
S7 HIUGNIWB LOA #3 HEI 
JSR NESTCHK sCHECK LEVEL OF NESTING GK-EXI1T VIA OUT 42 JMF BASIC :EXECUTE IMM. COMMAND BY RETURNING TO BAS 
SUING Tit! OEP , 
Ss? Sk CHRGET 43 MESSAGE ASC "“UESUAP” ; "PAUSED" BACKWARUS 
44 DFB 28D ;CARRIAGE RETURN 
40 LUA lar mr 
1 PHA }HI-BYTE RETURN ADDRESS 
62 LDA TXTPTR 
63 PHA +LO-BYTE RETURN ADDRESS 2 ; : eRORS. 
on ine cote te s#* SUCCESSFUL ASSEMBLY: NO ERROR 
65 PHA >HI-BYTE RETURN LINE NO. 0300- A? 4C 8D FS 02 AD 10 BD 
66 LDA CURLIN 0308- Fé 03 A? 03 8D F7 03 £0 
0340:48 67 FHA +LO-BYTE RETURN LINE NO. 0310- AZ 06 BD 35 03 20 FO FD 
O241:A9 BO 68 LDA ##BO 1"GOSUB" TOKEN O318- CA 10 F7 20 19 ED AP 03 
0343348 &9 PHA 0320- 20 Dé D3 AS BS 48 A5 BE 
0344:20 67 BD 70 JSR FRMNUM O32€- 48 AS 74 4¢ AS 75 42 AP 
0347:20 52 E7 71 JSR GETADR 0330- BO 48 4C 3C D4 C4 C5 £3 
034A:20 41 09 72 JSR GOTO 0338- D5 C1 DO eD 
O24D:4C D2 B7 972 JMF NEWSTT + 
s sJeas :PRINT“THIS IS LINE 105”: 
or 105 PRINT: : 
Programming utilities #300.94FW 


TWO MACHINE-CODE routines for the Apple 
II have been written by C Dorsman of 
Liverpool. The first is an extension to the 
Applesoft Goto and Gosub commands, 
which allows the arguments of these com- 
mands, the destination line numbers, to be 
expressions of any complexity which can 
include variables. The second is a short 
routine which allows the execution of im- 
mediate commands from the keyboard at 
any time while an Applesoft program is 
running. 

Both routines are linked to Basic via Ap- 


| plesoft’s & command, which causes a 


jump to location #3F5 in memory, from 
where control is passed to the routine. You 
can either assemble the sources as shown 
— I used Apple’s Dos Toolkit assembler — 
or key in the hex listings’ directly from-the 
monitor. 

Ampersand Goto/Gosub should be sav- 
ed using 
BSAVE AMP GOTO/GOSUB, A #300,L #50 
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to save on tape. 

The routine is linked to Basic by BRunn- 
ing Amp Goto/Gosub, or after BLoading, 
Call 768 or 300G from the monitor. The 
code can be relocated without change as 
long as the & vector points to the beginning 
of the routine. The syntax of the new 
Goto/Gosub construction is: 


& Goto expression 
& Gosub expression 
Run the following programs to see the 


routines working: 
10 INPUT “ENTER LINE NUMBER (1-3) 
aed NI 


20 & GOTO N* 100+ 5 

105 PRINT.PRINT'THIS IS LINE 105”: 
GOTO 10 

205 PRINT:PRINT' THIS tS LINE 205”: 
GOTO 10 

305 PRINT:PRINT“THIS IS LINE 305”: 
GOTO 10. 


10 INPUT“ENTER LINE NUMBER (1-3) 
*-N 20 & GOSUB N.*100+5 


' 30 GOTO 10 


RETURN 
205 PRINT:PRINT THIS IS LINE 205”: 

RETURN 
305 PRINT:PRINT'THIS IS LINE 305”: 

RETURN 

Of course, the usual Goto line number 
and Gosub line number can still be used 
while Amp Goto/Gosub is in operation. 
The working of the routine is explained in 
the listing. 

The Immediate Commands program 
should be saved using 
BSAVE IMMEDIATE COMMANDS 

A # 300,L # 3C 
or 

*300.33BW 
to save on tape. 

The routine is again linked to Basic by 
BRuning Immediate Commands, or after 
BLoading, Call 768 or 300G from the 
monitor. The code can again be relocated 
so long as the address of Message in line 25 
is adjusted appropriately. 

When & is encountered in a program 

(continued on next page) 


WE 


(continued from previous page) 
control is passed to the routine which first 
prints ‘‘paused in’’ followed by the current 
line number. Next, the stack is set up asifa 
Basic Gosub had been encountered. The 
return address is pushed followed by the 
return line number and the token for 
Gosub — used for Return-Without-Gosub 
check. Instead of branching to a 
subroutine, control is passed back to Basic 
Immediate mode by exiting 


#D43C. 
Any command may now be entered 


from the keyboard until the Basic Return is 
entered, at which time control will pass 
back to the stored program at the state- 
ment directly following the & where the 
program was interrupted, and the program 
will continue running as if it had never 
been stopped. 

The & command could now be inserted 
in several places in a program and used as a 
very flexible debugging aid. Run the 
following program to show how easy it is 
to use: 


10 FOR |= 1 TO 10000 

20 PRINT | *1? SQR (1) 

30 K = PEEK (— 16384) : IF K= 137 
THEN POKE — 16368,0: & 

40 NEXT 

Line 30 tests if a Control-I has been 


pressed, and if so control is passed to 
Basic. You may now type in commands 
such as Print I, Print K, etc. 
Type 
|= 1000 : RETURN 

followed by carriage return to show that 
even the value of the loop counter may be 
changed if desired. Of course, you do not 
have to return to the controlling program 
but may continue in Basic. In this case it is 
wise to tidy the stack by using the com- 
mand Pop from the keyboard. This will 
clear the return address from the stack 
causing a Return-without-Gosub error if a 
Return is now attempted. If, however, the 
& is encountered within a subroutine and 
Return is executed after a Pop, then con- 
trol will pass back to the program at the 
statement following the Gosub to the 
subroutine where the & was found. 


Multiple ampersand 


AMPER WILL CONTROL the execution of up 
to 10 programs that use the ampersand & 
command according to Malcolm Whap- 
shott of Farnham, Surrey. The program 
should be loaded either first or second, 
than a call made to Amper, then subse- 
quent programs should be loaded and 
Amper should be called after each. 

To call a particular routine, type & then 
type the number of the routine, numbered 
from 0 to 9 depending on the order in 
which the programs were loaded, zero 
first. Then type a comma then any infor- 
mation the program might need. 

An example is, if the Applesoft pro- 
grammer’s aid was the second program 
loaded after Amper and you wanted to 
use the auto line numbering. The com- 
mand would look like: 

& 1,AUTO 10,10 Q 
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through 


Multiple ampersand. 


SOURCE FILEa ANP 


9000: 
0000: 
Qaoo: 
9000: 
9600: 
9000: 
Q000: 
0000: 
0800; 
9000: 
00004 
6000; 
0000: 
0000; 
0000: 
0000: 


9SO3:A2 
95985: BD 
9588:C? 
958A: DO 
958C:BD 
95e8F:C9 
9391:bO 1F 
9593: AD 
959639D 
9599; AD 
959C:9D 
959F ; DO 
95A1sDE 
95A4: DE 
95A7: AD 
9S5A9: 8D 
SSAC: AP 95 
9SAE: @D 
9S5B1:60 
OSB21 

9382358 
9SH3:E6 
9SB4:E0 11 
9SB6é: BO 
935Be: 4C 
9SBE: 

SSBB: 20 
9SBE: 4C 
9SC1i: 

9SCis 

95C1s 

95C1:57 
95C3:57 
95C5157 
95C7:57 
95C9: 357 
9SCB: 57 
9SCD: S57 
Chel tl oil fed 
95D1:57 
95D3: 57 
95D5: 

9SD5:1C9 
95D7:30 1B 
95D9:C9 
95DE:BO 17 
95DD: 38 
SSDEIE9 
95E010A 
9SE11AA 
95E2:BD 
9S5ES: 48 
95E6: BD 
95E9:48 
9SEA: 20 
F5EDI CF 
9SEF:DO 
9S5F124C 
9SF4: 
95F4: 
SSF 5: 
GSF6: 
GSE S320 
S5FC: 


Open file: Ale 


2 OOS GIGIOII IDI ICI IOI III IK 
2 
3% MULTIPLE AMPERSAND 
4% 
5 ¥ COMMAND HANDLING 
o* 
7 * ROUTINE 
ar 
9% BY 
10 + 
11 * MALCOLM WHAPSHOTT 
12 * 
13. * (C) COPYRIGHT 1982 
14% 
eM tresttectriirtt esters) 
16 MSB OFF 
17 CHRGET EQU 4B1 ;APPLESOFT GET A CHARACTER 
18 AMPERSAND EQU $03F6 y& VECTOR LOCATION IN PAGE 3 
19 PRELNK EQU #F948 SPRINT 3 SPACES 
20 FBELL EQU 4FBE2 ;BEEPS SPEAKER (CTRL G) 
21 PRERR EQU 4FF2D 3;PRINTS ERR 
22 REL 
OBJECT FILE NAME IS AMPER 
23 ORG *9583 
24 CREATE LDX #00, » INITIALISE 
95 25 Loor LDA TABLE+#01,X ; SEARCH TABLE 
26 CMP #%FF ;FOR FREE LOCATION 
27 BNE INCR NO MATCH 
95 28 LDA TABLE,X 
29 CMP #857 aNO MATCH 
30 BNE INCR 
os 31 LDA AMPERSAND+$01 MATCH FOUND 
gs «32 STA TABLE+%01,X ,SO MOVE VECTOR 
Cig LDA AMPERSAND ;TO TABLE 
95 34 STA TABLE, x 
55; BNE RTN ;DECREASE VECTOR 
95 36 DEC TABLE+%01,X ;BY ONE FOR 
95 37 RTN DEC TABLE,X 3RTS USED AS JUNE 
38 LDA #>START ;REPLACE 
O30 (39 STA AMPERSAND 3WITH POINTER 
40 LDA #<START ;TO THIS PROGRAM 
Os als STA AMPERSAND+#01 
42 RTS ;RETURN TO APPLESOFT 
AR ton w wenn ---- == 
44 INCR INX ; INCREASE POINTER 
45 INX yBY TWO FOR NEXT ENTRY 
46 CPX #411 ;END OF TABLE? 
47 BCS FULL ;1F SO INDICATE IT 
95 48 IMF LOOF ;CHECK NEXT ENTRY 
49 4 ----- -------- ---- 
FB 50 FULL JSR FBELL ;BEEP SPEAKER 
FB O51 IMP FBELL ;BEEP SPEAKER % RETURN TO APPLESOFT 
52 4----------- Sane 
53 #DEFAULT VALUE UF AMPERSAND JUMP IS $FFS8 
54 #-—---~---—— ee 
SS TABLE DW %FF57 ; ZERO 
56 DW $FF57 3 ONE 
57 DW «SFFS7 ;TWO 
58 DW &FFS7 ; THREE 
59 DW SFFS7 ;FOUR 
60 DW $FFS7 jFIVE 
ét DW SFFS7 3S1X 
62 DW  $FFS7 +SEVEN 
63 DW SFFS7 ;EIGHT 
64 DW $FFS7 ;NINE 
65 *--------------~-- od 
66 START CMP #°0 ;I1S IT LESS THAN ZERO? 
67 BMI ERR ;YES, SO INDICATE IT 
68 tmp #7: ;1S IT GREATER THAN 97? 
69 BCS ERR ;YES SO INDICATE IT 
79 BEC ;SET UP FOR SUBTRACT 
71 SEC #70 1 
ep) ASL A ; DOUBLE 
73 TAX TRANSFER TO X FOR INDEX 
95 «74 LDA TABLE+s01,x ;TO TABLE 
: 7s FHA 370 PUSH CORRECT 
95 76 LDA TABLE,X 4JUMP ADDRESS 
77 PHA ;ONTO STACK 
00 8678 JSR CHRGET ;GET ANOTHER CHARACTER 
79 CMP #’, 31S IT A COMMA? 
80 BNE ERR ;1F NOT 
oo 68t IMP CHRGET sJUMP TO ROUTINE VIA CHRGET 
B2 *--------~~----------- - 
83 ERR PLA ;PULL ADDRESS OF ROUTINE 
B4 PLA ;OFF STACK 
Fo «85 aSk PRBLNK ;PRINT ERROR MESSAGE 
FF 86 JSR PRERR 
FR 87 gMP FBELL ;BEEP SPEAKER AND RETURN 


¥k* SUCCESSFUL ASSEMBLY: NO ERRORS 


O3F6 
FBE2 
P948 
95C1 

Bi 
95A4 
95D5 
FF2D 


FBELL 


TABLE 


RTN 
START 
PRERR 


AMPERSAND 


PRBLNK 


CHRGET 


BL CHRGET 


9SBB FULL 
FF2D PRERR 


O3F4& AMPERSAND 


95B2 INCR 
95F4 ERR 


°95B3 CREATE 9SF4 ERR 
95B2 INCR 9585 LOOP 
9584 RTN 95D5 START 
29583 CREATE 9585 LOOP 
95BE FULL 95C1 TABLE 
F948 PRBLNK FRE2 FBELL 
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HOME/PERSONAL/BUSINESS/SCHOOL 


announcing: 


THE DRAGON 32 
2£, 


DATABASE MANAGEMENT AUG oYoTent 


The Program that everyone can use. 


Extensive facilities include Add Records, Change Records, Delete Records, 
Set Up Records, Find Records, Calculation List Records, Print Records, 
Summarized Records, Save File on cassette (up to 500 records). 

The Program comes with comprehensive documentation and is recorded on 
both ae of acomputer quality Cl5 computer tape. A demonstration file is 
also included on the tape. 


ONLY £19.95 FULLY INCLUSIVE 


Other Dragon titles include Mail List, Stock Control, 
Business Accounting, Home Accounting Invoices and Statements 


* Special Offer: All six programs £99.95 


Access and dealer enquiries welcome 
03952 5832 


Gemini Marketing Ltd. 
9 Salterton Road, 


Exmouth, 
Devon EXS 2BR. 
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Open fille: P=" 


S PRINT” clelslstetetersta” 
D#(G>="SATURDAY" :0$¢19="SUNDAY” 
D$¢€2>="MONDAY” :0$(3>="TUESDAY” 
02¢€45="WENNHESDAY” :0$¢€5>="THURSDAY” 
O0%¢€69="FRIOAY" 
PRINT’ TYPE IN THE DATE’ REQUIRE In” 
PRINT" THE GRDER DA'’-MONTH, ERR. ” 


PET 


| Calendar routine. 


CORNER 


Cash register. 


UPEH 4.4 

GET AF: IF At=s"" THEN 2 
READ A#: PRINT#4, AF 
PRIHT#4 

READ AS: PRINT#H4,AS 
PRINT#4 

PRIHT#4 

REN 


IO, Of 3 hee 


r 
18 


PRINT’ “THE YEAR MUST BE GIVEN IN FULL>” 


7S PRINT PRINT 
INPUT O,14,'? 
IF MCS THEN MEN+12 e¥='-1 


H=O+2eM+ INTC SK M41 SOY F INT CY 49 -INT CYL + INTC abate 


HEM PRINT CAD 
PRINT :PFINT sPRINT 


PRINT" THE OA’ OF THE WEEK IS 


EHO 


26 GET AS: IFAR=""ORCVALC AS) =GANDAS CD "+" AMDIHECS "-"ANDASCS "="ANDAS<>"G" THEN 46 


36 GOTO 186 
46 IF AS>"." THEN 26 


="THEH 156 
VS=VE+AS > PRINTS": 
GOTO 20 
PRINT#4 
PRINT#4, SPC(8);RIGHTSCC” 
CLOSE 4 
RUH 

IF At="—-" THEN vs=vE+" 
A VSqVSe" 

V$=RIGHTS¢C" 

PRINT#4. SPCC1B) V8 

RETURH 

DATA LINE OF TEXT FOR BEGINNING 
@ DATA LINE OF TEXT FOR BEGINNING 


T 
1h 
#:FRINTT 


"+V$2,1) 


Sample Run. 
READY. 
LINE OF TEXT FOR BEGINHING 
LINE OF TEXT FOR BEGINNING 


Cash register 
IF YOU WISH to use the Commodore Pet as a 
cash register this program by John 
Kingman of Brighton, Sussex will let you 
do so. Before you run the program, you 
should set the two lines of data, lines 2000 
and 2010, to whatever you want printed at 
the top of the receipt: for example, name, 
address, date, etc. These lines should be set 
2000 DATA... line...return 

When you run the program, it will wait 

for you to press a key, then print out your 


two lines of text before letting you input a 
number. Your number should not be ter- 
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+ VALCYS):GOSUE 1906 
- YALCYS):GOSUEB 1086:GOTO 28 


‘GOTO 2u 


"+STRECTI9,18) 


-"“ GOTO 1820 


minated by a return, but by a + sign if 
you want the number added, ora — signif 
you want the number subtracted. 

Each number should, be terminated in 
this way, until the last when, after pressing 
the + or — signs to input the number, you 
should press the = sign to print the total. 
As soon as you press another key, it will go 
back to the beginning and reprint the titles, 
and start again. You can exit at any time by 


| using the Run/Stop key. 


Calendar routine 


THIS SHORT PROGRAM by Clifford Han- 
cock of Bath will find the day of the week 
from a given date. There should be no 


"03% 


| restriction on the year that can be input. 


The past lower limit is 1752, when a change 
was made from the Julian to Gregorian 
calendar. 

Though written for a Pet the program 


should translate very easily to run on any | 


microcomputer. The information required 
is the day, month and-year in that order, 
with the year being entered in full. The 
algorithm used is based on that given by 
Knill and Fawcett in the September issue of 
The Mathematics Teacher. 


Entering machine code 


RECENTLY I had to convert a machine-code 
program for use within a Basic program, 


| using the machine-code as Data statements 
| in the usual way, writes L R Bloxidge of | 
| Solihull; West Midlands. This would have 


involved the conversion of the hex 
machine code to decimal and retyping in 
the Basic lines. 

My short program will do this without 


| any effort, the data lines being entered 


automatically. On running the program, 
the line number to start the Basic lines is 


entered in. It should be a four-figure | 


number; if five-figure numbers are re- 
quired, alter the 4 in line 100 to 5, the 18 in 
line 130 to 17, and add another space in 
line 120. 

The starting address of the code is then 
entered in decimal. On pressing Return, 
the first line of Data statements is shown 


| on the screen and the cursor will be 


flashing over letter A on the third line. -If 
Return is pressed again, the next line will 
be entered. It is only necessary to press 
Return for each line of Data statements. 

When the figure by the “‘A=’’ is the 
decimal address of the end of the code + 1, 
then the lines are complete. If this figure is 
exceeded, then the required number of 
data items are removed in the usual man- 
ner. If a toolkit is available, lines 10 to 190 
are then deleted and further lines added to 
Poke the data into memory from the Basic 
program. 


The program was written for a Pet with | 


Basic 2, but for old-ROM users the 158 and 


623 in line 190 should be altered to 525 and | 
527. The characters in the square brackets | 


are cursor control symbols, they are 
(continued on page 182) 
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OR FAST RELIEF 


Take DOSPLUS 3.4 


Dd’ you have that tired 
dragged out feeling 
known as “DOS Drag” 
from an Operating system 
that Is just too slow? Do 
you have “Computis 
Interruptous” because 
you spend more time 
with your DOS manual 
than you do at your com- 
puter? Has an undepend- 
able DOS got you down 
with the inadvertent “Dumps”? 
ef 

hen you need DOSPLUS 3.4. 

DOSPLUS 3.4 contains all the active 

ingredients for a quick recovery. Dependable fast 
action features like instant boot-up, BASIC array sort 
(multi-key, multi-array), Tape/Disk-Disk/Tape utility 
(with program relocator), Input @ (controlled screen 
Input from BASIC), and complete disk editing 
features including random access file editing and 
ASCII modification on sector dump utility. 


nd who wouldn't feel better with proven fea- 
tures like the ability to use a “DO” (command 
chaining) file from within a BASIC program, 
and more reilabie BACKUP and FORMAT utilities. 


—— 


In addition, you have the 

convenience of repeating 

the last DOS command 

with “/" <ENTER>,a 

single file convert from 

Model Ill TRSDOS, file 

directory supported for 

Model Il! TRSDOS disks, 

complete device routing 

supported with FORCE and 

JOIN, and the ability to read or 

create 40 track disks in 80 track 

drives. Plus many other time and effort 
saving features. 


f course, in order for a prescription to work, 
you've got to follow instructions — in this case 
the instructions are contained in the new 
easy to use easy to follow 240 page DOSPLUS 
users guide with system technical reference section. 
So, if you're experiencing any DOS 
telated discomfort, get ir-tant relief. 
Get DOSPLUS 3.4 


Price £85.00 


+VAT+£1 P&P Total £98.75 


DOSPLUS II and the TRS-80 model II. The Dynamic Duo. 


DOSPLUS I replaces your O.E.M. dos 
with an ultra-sophisticated operating 


that far exceeds manufacturer’s specs— 
with more potential and more capacity to 


system that is 5 or more times faster, more _ be of service to you. 


reliable and is totally compatible with all 
standard business oriented software 
designed for use with the model I. The 
result is a computer/operating system 


MIGMAM 


COMPUTING SERVICES (BRISTOL) LTD 


Distributed and fullysupported by 
Microfirm Computing Services 
57 Queen Charlotte Street, Bristol BS14HQ.Tel 279560 


Price £145.00 


+VAT+ £1 P&P Total £167.75 


= 
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(continued from page 180) 


CL — Clear screen 
H — Home cursor 
D — Cursor down 

U — Cursor up 

SP — Space 


Dividend calculator 


THIS PROGRAM by Maurice Levy of Purley, | 


Surrey is designed to give the total 
dividends for any combination of score 
draws, no-score draws, away wins and 
home wins within the range 15 to 24 points 
when a full perm is used. A limit of 20 — 
any eight from 20 — has been imposed as it 
is unlikely that anything larger than this 
would be used since it would cost £62.99, 


even on Zetters. You can raise this limit if | 


you wish by altering line 1410. 

The program is written top-down 
without any Peeks or Pokes or Pet 
graphics which should make it entirely 


portable. Naturally such a program has to | 


include screen-control characters, but in 
Lines 1070 to 1120 they have all been 
assigned to variables. Everyone has been 
in the position of frantically Escaping to 
clear odd quotes and reverse-graphics 
messes — this procedure avoids all that. If 
your computer does not support reverse 
video you can leave out all the R$ and O$ 
without affecting the way the program 
runs. If your CHR$ operator is different, 
just change to your own CHR$ according- 
ly and all will be well. The only alterations 
involved are in Lines 1070 to 1120. 

Lines 1300 to 1320 are for screen-display 
control. Line 1310 is really a Home plus 
four Cursor-downs. Just as you would in- 
itialise a numeric variable with Zero, sothe 
string variable is initialised with a Null. On 
each iteration D$, Cursor-down, is added 
to X$, and X$ ends up with four Cursor- 
downs. Putting a H$ or Home on the front 
gives you LI$. The number of Cursor- 
downs is decided by the upper limit of the 
loop, so when developing a screen-display 
program it is easier to just change the loop 
limit than to be constantly involved with 
the Pet reverse graphics and the Escape 
key. Some computers do not retain 
variable values outside their For-Next 
loop; in this case, a loop should be written 
and substituted for each of these lines. 


Entering machine code. 


ok kk ee tk kk 
* BASIC LOADER * 
We ek 
L«R-BLOXIDGE 


REM 
REM 
REM 
REM 
REM 
60 REM 
70 REM 
80 REM 
90 REM 


10 
29 
30 
40 
$0 


FROM RESIDENT M/C CODE. 


100 INPUT'CCLIBASIC STARTING LINE NO. 


110 
120 
139 
140 
150 
160 
179 
189 
190 
READY. 


PRINT'CCLICD3]CSP4]DATA": 
FORI=1 7018 


PRINT'Cu4)" 
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TO PRODUCE BASIC DATA LINES 


Dividend calculator. 


1 & 
a 


IO ON HOA EwWN 


@ 
a 
a 
1 
@ 
1 
r%) 
a 
1 
2 
a 
a 
1 
a 
a 
1 
1 
2 
a 
@ 
1 


go 


aaa 
7124 
7e@. 
62a 
7 aq 
61 a 
5324 
6G2 
61a 
521 
6a1 
444 
512 
s 2a 
6@a4 
acme 
5 @ 3 
5 det 
zs a 
422 
434 
oe @ 2 
514 
Sch i 
413 
Ch 2 Tl 
5 @1 
264 
EL a) 
24a 
4a4 
anne 
424 
5a 
251 
aes 
cy i 
4a3a 
Baie 
17a 
aake 


SONeP KB AMON Ge 


Lines 1410 and 1510 are for Limit and 
Data Input validation. They are rather 
rudimentary in their present form but ade- 
quate against obvious errors. Lines 1530to 
1980 cover the 18 Gosubs to the factorial 
subroutine which does all the calculations, 
that is eight from 10, four from six etc. 


Starting at Line 1530, X is equal to left and | 


Y is equal to the right — eight from 10 is 
equivalent to X from Y. Changing the 
values of X and Y with each pass through 
the subroutine changes the value of CA, 
and the most recent value of CA is saved in 
the appropriate variable for later use. 
Lines 1990 to 2260 are where all the 
variables — the various results of CA — 


QWMNNNK KEKE EGEWWONNNRE KE RBEDAWNANKE KEE AWHWNHNKE RA DIWON 
BPA WNKODOMAHDNNMNRK OHNE MANONEKEGDADQNNHNUGANK GANTRY AWM e cn 
QSNONLAANAADNKE HR DOK WDE EOANLEANLOAN SER KB WNONRP WER OAMOAN LS 
AWHWNREFONKEKE GE EGWNNEP OAK ODSELWANENE DEAS WMK CK QQGnnne Ge 


are collated, added and multiplied, to ob- 
tain the total dividends for n data. An ex- 
ample would be, say 15 points. This would 
make up from the 18 available variables in 
11 sets using 33 variables. 

Lines 2280 to 2370 make up a For-Next 
loop within which the array PT is loaded 
with the 18 dividends in decrementing } | 
points, except the first. Line by line the 
screen displays the dividend number, a 
long line and the number of dividends. 
With the help of a Cursor-up the points are 
then placed in the middle of the line; Line 
| 2360 does it. 
| Lines 2380 to 2440 display a three- 
option menu Print, Redo or End. This will 


Dividend calculator. 


POOLS DIVIDENDS 


MATCH DATE 22 AUG &2 


8 FROM 2a 


SCORE DRAVIS 8 


C4 FIGS.o"3LN 


INPUT'{CDIM/C CODE ST4RI CDEC)" FA:PRINT: PRINT 


R$=STRS(PEEKCA)) :RIS=RIGHISCRE.LENCRS)-1) 
PRINTRIS'.'s :A=A4l =NEXT:PRINTCHREC20) 
PRINT'A="54":LN="'5LN410":GOTOL20" 


LNS=MIDSCSITRECLN) +2) :PRINTLNES3 :LN=LN410 
PRINT’CH3":POKE! 5651 *POKE623.13 


NOSCORE DRAWS 3 ALIAYS 4 HOMES 5 


OIVIDEND POINTS No, OF OI1VIDENDS 
1 4 1 
——$—$—$<—<— 24 

2.5. 32 

124 

336 

e44 

1232 

2128 

3664 

4979 

72ea 

9366 

11592 

12066 

12992 

13314 

1176a@ 

994e 
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= (en file: Pee 


Dividend calculator. 


LAA REM — 44 9 4H 44 HH 
1010 REM # FULL PERM DIVIDEND CALC # 
1@2@ REM # MAURICE LEVY * 
1@3@ REM # 1982 * 
1940 REM # CBM S@32 - PRINTER 4@22 # 
1@5@ REM # PROGRAM 6.2 KBYTE * 
1Q6G REM #HHRHHHHHHRHHD HHH HEHEHE 
1078 RE CHRS¢138> sREM REVERSE ON 
1@a@ Os CHR#¢146> :REM REVERSE OFF 
109@ US CHR$¢145> sREM CURSOR UP 
11¢@ Ds CHR#¢17> =:REM CURSOR DOIN 
1110 HS CHRS$¢19>2  -:REM HOME 

1120 Cs CHR$¢(147> :REM CLEAR SCREEN 
1130 DES R$+" ERROR - DATA INPUT “ 
1140 RES R$+" ERROR - QUT OF RANGE " 
1150 Pas R$+" PRINT “+0$+" = P" 
116@ ORs Rk#+" RE DO “+0$+" RETURH" 
1178 ENt Rs+" END "“+06+" e" 
118@ HLS ——— =e 

1194 POs "POOLS DIVIDENDS" 

12@@ MAS “MATCH ORTE “ 

121@ EFS "@ FROM" 

122@ DY “DIVIDEND 

12230 PNt “POINTS ¥ 

124@ HVS “No. OF DIVIDENDS" 

1258 LIKs “WORKING 

1260 sos us SCORE DRAWS" 

127@ NS$ " NOSCORE ORAWS" 

128@ ALIS bi AWAYS" 

129@ His " HOMES" 

13@@ BLS = 2 

121@ Me="": FORI=1T024: KXS=X$+DS2 NEXT? 
1326 DIM NOS¢18),FPT<198> 

1332@ PRINT C#R¢" POOLS DIVIDEND CALC PROG “ 
134@ PRINT R#& " 18 DIV - 15 TQ 24 POINTS “ 
135@ PRINT R# " MATCHES 20 MAX oe 
136@ PRINT 0% OF OF 

1269 REM *#* DATA IWPLIT ** 

1370 INPUT "MATCH DATE “yMos 

138@ INPUT “No OF RESULTS "3HR PRINT 

1390 IF NR<B OR NR>2@ THEN PRINT LEFTS<L$,11) RES 
1400 INPUT “SCORE ORAWS “350 

141@ INPUT "NOSCORE DRAWS “ENS 

142@ INPUT “AUIAY WINS “sR 

143@ INPUT "HOME WINS “sHbL:PRINT Cé#y 

1448 GOSUB 272a:PRINT 
145@ PRINT EFS NR; SOS SO; 
1460 GOSUB 2720 :PRINT L$; 
147@ GOSUB 272@ :PRINT O$; 
148@ SW=SD+NS+Abi+HW 

149@ IF SW<ONR THEN PRINT LEFT$<¢L%,11> DES 
150@ PRINT LEFTS<L$,59 wks 

15@9 REM ** GET FACTORIAL CALCS +% 

1510 % log = SO : GOSUE 

152@ TQ cA 9 REM @ 

153268 % ir : GOSUB 

154@ GE cA s REM 7 

1556 % 6 : GOSUB : 

156@ KI cA : REM 6 

1578 = : GOSUB 

1s68a REM 5S 

1598 
160@ 
1610 
1620 + 
163@ 
1640 
165 
166 
167a 
1680 
169 
170@ 
1716 
172@ 
1738 
1748 
1758 
176a@ 
177@ 
1788 
1798 
1800 
181a 
1820 
183 
1840 
1850 
1960 
1876 
1gea 


2620 
ALAY 
2620 
HOME 
2620 
HOME 


13898 
1980 
1918 
1928 
1930 
1948 
1950 
1968 
1969 
1978 
1988 
1998 
2000 
2010 
2028 
2836 
2048 
205e 
206@ 
2078 
2888 
2090 
2166 
2110 
2126 


GOSUB 
REM 2 
GOSUB 
REM 4 
: GOSUB 
: REM 3 
: GOSUBR 2620 
# REM 2 HOME 
» COLLATE FACTORIAL CALCS #» 
=STRS¢TQ> 
=STRS<(GE#HS> 
=S TR (GE ALD 
=STRSCGEXHW+K I #YLI> 
=STR5<CKI*NS#ALID 
=STR$¢CKI*NS#HLIFOMBUS+K DELIA D 
=STRECK LAA HW +OM mY LIRALI > 
=STRS (KI #WE+OM HY HW +OMENSELIA+ SOMQO > 
ND£¢9> =STRSCOM*RO+OM*NS+HWHAW+ SQHUSHALID 
PH =OM#NS#HE +OM*HRWA+SQ#USHHLI+SO & YW WAL 
ND$¢ 1@9=STRS¢PH+VT#MKD 
NOS¢113=STRE COM*ALHEHE +SQ# 7 WHALIBHH+SQeNS#RO+Y T#QO¥ ALD 
PI =OM#+HC+SQ#YHAWE +SQ#NSHLIA¥HLI+SO% IG+VT#OQORHL 
NOS¢ 12>=STRECPI+VTSUSHLIA+AX#IG> 
PR =SQ#NS HWE #AL+SQ#ROKHH+Y T AUSHRLRHWTY TH WRG 
ND#¢ 129=STRS¢PR+AXeMNKHAWD 
2138 SP =SQ#NS#WC+S Q#eLIRFLIE +V THUS#HE +AX *Q0%WA+SDKEC 
2148 ND#¢6149=STRECSP+VT RY WENA RH +Y TRS IG+AXHMK MHL 
215@ PT =SQ*AWMLIC+Y THYLMRAWALE +V T #CB+V THNS#ROMHL 
216@ NDS¢€159=STRSCPT+AX#US#RO+SDE I GHAW+AX QO MALIEHLI > 
2178 =SQHUIZ+V TRY HEWC+Y TANS #LIEMLATY T & IGHHEI+AX#Q08 HE 
2188 =AXKLISHWAHLI+SO# I GHHW+SO#MKEWA+AXS YLI® IG+AP 
2198 ND#¢16>=STRS¢PLI+PZ> 
2200 PY =VT#NSHALHLIC+YT#ROFWE+AX#US AL SWE +AX* YW EROHW 
B2210 NOS¢ LF 9=STRE CPV +SORMK RALIFHLI+SORQUERO+ECHAW+AXYNSHCBE > 
2224 PH =AXeYHRWASHE+AX HUSHLIC+AXM XH +SO MK LIE +SD#OC# LIA RH 
2238 PY =SD#US#IG+AX#NSHIGHHLI+ECHHW+Y THNS O12 +4 TAC 
224@ NDS¢1S>=STRSCPY+PW+I GHA D 
2249 REM #* SCREEN DISPLAY #* 
225@ PRINT LEFTS<*L#,5> BLS O'/# PNS N's 
2266 FOR I=1TO19 
2276 IS=RIGHTSCSTRSCI2,2> 2X=LENCHOS<I >? 
228@ IF X<7 THEN NDS$¢I>=LEFTS¢BLS$,7-%>+MIOSCHDOS¢I>,23 
229@ IF I=1 THEN PT<1>=24 
230@ IF I=2 THEN PTCI2=23 
231@ IF I>2 THEN PT<I>9=PT<I-19-.5 
23280 PTS=NIDSCSTRSCPTC199,2> 
23326 PRINT BLS I$ HLS HLS NDS<I> 
2340 PRINT US TABC2Q> PTt 
235@ NEXTI 
2359 REM **® OPTIONS #*# 
2366 PRINT LEFTS<L$,11> TAB<C6@> POS 
237@ PRINT TABC6@> ORS : PRINT 
2280 PRINT TAB<C6@> ENS 
2390 GETZ$:IF Z2$="" THEN 2390 
2400 IF 2$="E" THEN 2608 
2410 IF 2$=CHR$¢C13> THEN RUN 
2420 IF Z28<>"P" THEN 2398 
2429 REM *%* PRINT-OUT me 
2430 OPENS ,4 
2448 PRINT#4, POS 
2450 PRINT#4, MAS MOS 
2460 PRINT#4, EFS NR 
2478 PRINT#4, 
2488 PRINT#4, SDs 
2498 PRINT#4, 
2508 PRINT#4,,,O0VS PN& NVS 
251@ FORI=1T018 
2528 IS=RIGHTS<(STRSCID,2> 
2528 PT#=MIOSCSTRECPTC 199,29 
254G SLS=LEFTS¢(HL$, (LENCHLS>-LENCPT$? >> 
2550 PRINT#4,,,I1% HLS PT* SL* NDS<I> 
256 NEXTI 
257@ FORI=1TO032 
2580: CLOSE4 
259@ GOTO 2330 
2608 PRINT C# RS 
261@ ENO 
2619 REM ** FACTORIAL SUB-R #* 
2620 A=1 : B=a 
263@ B=B+1 
2640 A=A*B 
2650 IF BCK THEN 2638 
266@ C=1 : O="-x 
267@ O=0+1 
268@ C=C#D 
269@ IF O<Y THEN 2672 
27e@ CR=C/A 
271@ RETURN 
2719 REM ** DISPLAY LINES ** 
2720 FOR I=1TO791 PRINT RS “ “3 
2738 RETURN 
READY. 


nie nnr aw ot 


mri www 


HDS<B> 


ee | 


LS=HS+Xs 


:GOTO237a 


NSS NS? 


AWS Abls HS Hb 


: PRINT 
2:GOTO2376 


cA 
4 GOS UB 


CA : REM 4 

3 GOSUB 

cA : REM 3 

2 : GOSUB 

cA : REM 2 
ce GOSUB : 

cA : REM 8 

fe : GOSUB 

cA + REN 

6 ; GOSUB 

cA REM 6 

: GOSUB 

REM & 

: GOSUB 

: REM 4 

GosuB 

REM 3 

GOSUB 

: REM 2 

? GOSUB 

: REM 7 

: GOSUB 

: REN 6 

: GOSUB 

: REM S 

: GOSUB 

: REM 4 

GOSUB 

REM 3 


so" "NSS NS" “ALS ALIN "HWS Hit 


sPRINT#4 :NEXT 


{Ee PRUG.GaR AM” 


?NEXT 


BPunnnntnoanndhannnndrrnaennne)en nen geet een be 


appear on completion of each display with 
or without Error messages, Lines 2450 to 


the same data. If there is an error the ob- Owners of 40-column machines should 


2580 are the printout section. In the in- 
terest of portability it is written in the 
simplest form and will work whether you 
use Print or LPrint. Ranging right of 
number of dividends is done by Line 2560 
with a little help from line 2550. 

Having keyed in the program, check 
your first run against the specimen, using 


PRACTICAL COMPUTING December 1982 


vious recheck starting points will be Line 
1990 followed by 1530. 

In the points range 15 to 24, using 1, 1.5, 
2 and 3 points with eight matches, there are 
83 valid combinations from a possible 
6,561 and an additional program had to be 
written to extract the correct 83 and 


validate the calculations in Lines 1990 to 
2260. 


make the following changes: 

Line 1180 — Shorten HL$ 

Lines 1190-1290 — Abbreviate headings 

Line 1470 and 2270 — Abbreviate results 
of 1190-1290 “ 

Line 2360 — Reduce Tab 

Lines 2380-2400 — Reduce Tabs, 
Options 

Line 2740 — Reduce For-Next limits to 
39 
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Today’s micro-computers are extremeley efficient 
business machines with large information storage 
capabilities and amazing computing speeds. 
However, the quality of the output is only as good as 
the software input. With a Toshiba T-200 micro- 
computer not only will you have a high quality 
computer but also you will have a range of software 
available to you that will meet virtually any business 
need from single and double entry book-keeping, 
invoicing, wages and salaries, inventories. Both in our 
own highly efficient Toshiba business BASIC and in the 
wealth of software available with CP/M.* 


ase 
eon 
a 
oe 
oa 
_— 
on 
sone 
oe 


le 


The T-200 has yet more trumps in its hand. It’s well 
styled, manufactured by one of the worlds most 
substantial technology operations with a heavy R and 
D committment and a proven success in the home, 
office and industry. 

When you buy a Toshiba T-200 you also get the finest 
back-up from the largest business equipment retailer 
in Europe with our own 120 outlets throughout the UK. 
So wherever you are back-up and help is not far away 


* CP/M is the trademark of Digital Research Inc. 


Toshiba micro computer 
T-200:from £ 2400,- 


a ee 
Office International 


International House 
Windmill Road, Sunbury 
Middlesex, TW 16 7HR 
i Tel: Sunbury 85666 


Send for more details today. 


l Name 


} Address 
Tel. 


.». IN touch with tomorrow 


® Circle No. 214 
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Books for Pet lovers 


Michael Trott looks at a selection of books on these machines. 


PERHAPS ONE DAY we will reach the stage 
when all the new computer user will have 


to do is to switch on and sit back-while the | 


computer introduces itself, explains how it 
operates and how to use it, how to pro; 
gram, where to contact other users and 


how to attach external devices. Until that | 


| Origins in U.S. 


time authors and publishers will carry on 
releasing a mixed bag of books on the sub- 
ject, and the battle for bookshelf space will 
continue unabated. 

A beginners’ book aptly enough called 


The Pet Personal Computer for Beginners | 


aimed at the non-mathematically inclined 
user. It is suitable for all models from the 
2001 to the 80-column version and is priced 
at only £4.95. The authors have produced 
a sound introduction to the Pet and pro- 


| gramming’in Basic to bridge the gap bet- 


ween the manufacturer’s manual and a 
Basic text. 

Dunn and Morgan’s book is clearly writ- 
ten and covers starting up, programming, 
particularly cursor functions, reverse 
field, saving programs and an introduction 
to Peek and Poke. Exercises for the reader 
are provided with answers — rectifying a 
common and infuriating omission in texts 
of this kind. Information on disc manage- 
ment, reserved words, and graphics and 
character-set information are provided in 
appendices. The final chapter makes prac- 
tical suggestions for using a Pet in the 
classroom. Though there is nothing really 
enw or inspiring in the book the authors 
have successfully taken an established pro- 
duct and produced a no-frills explanation 


| for the possibly wary potential user. 


Illegible listings 

Anyone who has used a Pet will be 
familiar with the unique symbols which 
represent cursor controls and make listings 
so difficult to read. Dunn and Morgan 
have avoided this problem by using arrows 
and lower-case letters in heavier type to 
represent the cursor-control keys, reverse 
field, etc. 

Unfortunately, Richard Haskell, author 
of Pet/CBM Basic has not demonstrated 
the same forethought. Even worse, the 


| listings are taken from photographs of the 
| monitor screen — rather than printout — 


and are therefore rather difficult to read. 
Where Dunn and Morgan follow a teach- 
yourself approach, Haskell’s book is in- 


| tended more as a course text for schools 


and further-education institutions where 


| Pets are available. While both books cover 
much the same ground, a higher level of | 


mathematical ability is assumed though 
the author provides a more comprehensive 
explanation of the concepts involved. In 
particular, the treatment of loops goes fur- 
ther than many similar books, explaining 
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| by Seamus Dunn and Valerie Morgan is | 


the idea of Do-While, Do-Until, Repeat- 
While and Repeat-Until loops and how 
they function in Basic. The author’s use of 
the idea of train tracks with branch lines 
and stations is a clear and sensible way of 
illustrating the concept. 


grams written for other micros. Conver- 
ting them to run on your own machine can 


you are not familiar with the peculiarities 


this job a group of authors calling 
themselves Brain Bank have provided The 
Basic Conversions Handbook for Apple, 

Strings and arrays are also handled com- | TRS-80 and Pet users to assist program 
petently by Haskell, although the obvious | conversions between these languages. All 
American origin of the material and the | commands and reserved words are covered 
use of the American flag and dollars and | as well as notes on equivalent Peek, Poke 
cents in the examples would prejudice | and Call statements and conversion charts 
many teachers against using his book in | for screen co-ordinates. 

British schools. When will publishers The book follows a standard form: 
acknowledge that examples provided in | listing command, your machine com- 
books used in schools need to be written | mand, comments. Where no equivalent 
within the range of a child’s experience to | command exists a comment is provided 
be effective? It would surely not take much | which usually includes suggestions as to 
effort to revise American publications — | how it may be simulated, perhaps through 
and software too, for that matter — forin- | Poking or by employing one of the user 
tended consumption in our schools. They | subroutines from the book’s appendix. 
might also care to revise their prices; at 
£10.35 for a 154-page paperback the book 
does not represent particularly good value 
formoney. ~ 

So now you have your Pet and you can 
write programs, but you would like a pro- 
gram for a particular application. There 
are two solutions to the problem: write it 
yourself or try to track down a program 
written by someone else that you can use or 
adapt. To help you track down programs 
and articles for the Pet, Michael Ryan has 
compiled The Pet Index. Covering 290 
issues of 17 publications the Per Index 
gives over 2,100 references to articles, 
games, programs, devices, books and 
languages for the Pet and Vic-20. Each 
reference provides details of author, dates, 
source-and language used, as well as the 
price, if known. The entries are classified 
under subject headings for easy reference, 
and addresses for obtaining back copies 
and magazine subscriptions are also 
provided. 

The Pet Index is undoubtedly a useful 
guide both. for the home computer en- 
thusiast and for those with technical or | 
business applications in mind. At £12.50 it 
may seem expensive, but it could save you 
a great deal of time and‘money. Persuade 
your local library to buy it. 

Often one comes across interesting pro- 


are provided by the authors, making this a 
very comprehensive and useful 
habndbook. 


Technical talk 


Steven Rogers is for more technically 
minded users with some previous 
knowledge of electronics who wish to build 
and design specialised interfaces for the 
Pet. The authors use Basic for the majority 
of the projects, but provide some 
assembler listings. Pet Interfacing covers 
the user port, memory expansion port and 
the IEEE-488. Each example is explained 
with software and circuit details and ex- 
periments are provided to teach the con- 
cepts and techniques involved. 

The book includes a major project on 
the construction of a general-purpose 
listener/talker for the IEEE bus allowing 
the connection of non-IEEE devices. Pet 
Interfacing provides a thorough and 
detailed applications text for those with 
some understanding of microelectronics. 

If I had to choose one book from the 
group it would be The Basic Conversions 
Handbook. The Pet Personal Computer 
Jor Beginners would come a close second, 
as something to lend to apprehensive 
friends who are new to computing. Q 


The Pet Personal Computer for Beginners by Seamus Dunn and Valerie Morgan 
Published by Prentice Hall, £4.95. 242 pages. ISBN 0 13 661827 8. 
Pet CBM Basic by Richard Haskell, 154 pages. Published by 
Prentice Hall, £10.35. ISBN 0 13 661751 4. 
: The Pet Index by Michael A F Ryan, 194 pages. Published by 
Gower, £12.50. ISBN 0 566 03426 3. 
The Basic Conversions Handbook by David Brain, Philip Oviate, 
Paul Paquin and Chandler Stone, 80 pages. 
Published by Hayden. ISBN 0 8104 5534 X. 
Pet Interfacing by James Downey and Steven Rogers, 262 pages. 
Published by Howard W Sams. ISBN 0 672 21795 3. 
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be a time-consuming and daunting task if | 


of a different Basic dialogue. To simplify | 


Pet Interfacing by James Downey and 


Book reviewsSee 


Additional hints and tips on conversion | 


ICFOStyle 


Computer Centres 


% SEIKOSHA GP100A 


The idea! personal printer. 


£224.25 inc. VAT 


MICROCOMPUTER # SEIKOSHA GP250X 


- imee All the refinements of the GP100 
Britain’ 's First Micro with a but now with true descenders. | 
Televised Instruction Course! _“—~—_ £299.00 ine. var 


| # Model A £299 
| Modal B 1006 % EPSON MX80 F/T Ill 
. * Single Disk Drive £265 The professional printer 
21"! % Disk I/F Kit £80 for the personal user. 

% Dual Disks TBA £385.00 inc. VAT 

* Printer Cable £19.95 

* Cassette Leads £3.95 

% R.G.B. Colour Monitor £285 

%*# GS BMC Monitor £90 ALL INC. VAT 


ThGift Voucher, Hits Po" ne “es vad 
a difference. \ ‘Le SPS “LJ lio . 
Mico’ ie z oo - " \ 


Available to private callers =F} of 
and by Mail Order. ay” he J j/ % 


ALL PRODUCTS i) & 
AVAILABLE FROM: iS p= —-—s 
= 0S 
_ MICROSTYLE, FREEPOST, 
| me —o)D 29 Belvedere, Lansdown Road, Bath BAI 1FP 
i). —= 2 Pleose send me Gift Vouchers. ‘ 
29 Belvedere, { =) \} ir ; =) pS enclose cheque/postal order for & : 
Lansdown Road, Bath uo VJJOF LY f\4 C | 
=) é 
| The Newbury Computer Centre My eon Oo 
( 11929 who 2m) f=} ce 
47 Cheap ‘Street, Newbury 1 DAS 3) Name 
; ex" _ wD weet) : ia 
The Daventry Computer Cente— FY sg MA ODDITIES pemipany i, . 
8 \ ae ia Address ey 
(Vulcl L)} fou ( : in } ey Ie 
67 High Street, Daventry *- 5 ue a E 
we a & Tel RD 
Law 
| — bene 
| i 0 ; Ali goods audject to Menufecturers availabitity. 
—_———— - 
V. —— =< .. i at. a 
= : = = @ Circie No. 215 
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P22. eee 


Solution for November 

THE GREATEST possible result of the 
Knight’s Square Route puzzle is 
45,360, from the sequence: 
2+4x9x8x7x5x3-1 
or any similar sequence. 


| FOR CHRISTMAS this year we thought 
eason S you would like a set of decorations: a nice 

row of cubic beads on a String bearing our 

P] seasonal message to you. To make life a 
little more interesting we are showing only 

ree in 6 one of the faces of the cubes in each pic- 

ture. The pictures are not in the right 

order, and some of the beads were twisted 
on the string while the pictures were being 


drawn. 
What is the message? 


by Tony Roberts 


MIGOAM| 


COMPUTING SERVICES (BRISTOL) LTD | 


PLEASE RUSH ME 
DETAILS ON ALL YOUR PRODUCTS/I WISH TO ORDER 


t ENCLOSE CHEQUE/P.O. FOR 

| AUTHORISE YOU TO DEBIT MY/OUR ACCESS ACCOUNT 
SIGNATURE 

ACCOUNT NO _____§_+_+_Ssss«sEXPIRY DATE __ 

NAME 


ADDRESS 


Cerowi? to move Cerca? te ret ( te reset ©) te picture 
Gta vedate Cote sae Enter? te accest © te we O) to lowe 
42) to uvert OP) to rotate G) te blactovt GO to witeat 


Model III 4 Meg Speed Up Kit (inc ZB0A) 
MORE MICROFIRM SPECIALS Meas! 6 Meg Spesa UK” 
Model | 32k Expansion Boxes From £144.95 (Including Z80B and 48K 150ns Ram) 


z 
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Bar-code identification for .. . 


PET/CBM APPLE’ BBC 


Bar-codes give a speedy and error free means of data 
entry and provide a foolproof method of identifica- 
tion for any item or document. Typical uses include 
stock control, libraries, filing systems, security & 
checkpoint verification, point of sale terminals, spare 
parts identification, etc., etc. Many organisations are 
adopting bar-coding as a way of introducing compu- 
ter techniques into the work environment. Already 
most grocery products are bar-coded at source and 
many other areas of industry and commerce are 
following. Bar-codes will soon be commonplace 


Our system contains all the hardware & software 
needed to implement a bar-code system on 

your computer now. Software to print bar 

codes on an Epson printer is included. More 
information on request 
micro & area of interest. 


. please state your 


Price £199.00 + VAT 


Special systems can be designed 
contact consultant Lee Allen. 


THE NEW EPSON TYPE 3 PRINTER 
lowest prices in U.K.{!! 


= a 
We supply —~ = 
the whole 
EPSON range & will =. 
match or better any published i 
price in the UK. {and include a FREE 
fanfold paper set) Cash & carry prices . 
carriage extra at cost. Full range of other printers and 
peripherals at bargain prices. Send SAE for full lists 


or phone for a quote. 
ALTEK (PC) 1 Green Lane. 


Walton-on-Thames, Surrey 
Please phone before calling (093 22) 44110 


BRAIN SURGEON 


Anita Electronic Services (London) Ltd 
are specialists in the repair and service of 
Superbrain | and It and associated prin- 
ters including Apple silent type, Centro- 
nic. Anadex. NEC. QUME. Ricoh and 
Empson. 

We also specialise in the repair of Com- 
modore and Apple computers. 

We offer a fast on-sight service or alter- 
natively repairs can be carried out at our 
workshops should you wish to bring in 
your machine 

Maintenance contracts are available at 
very competitive prices. Trade enquiries 
welcome. 


For further information telephone or write 
to: 


MR D. WILKINSON 
Anita Electronic Services Lid., 
15 Clerkenwell Close, 
London E.C.1. 

01-253 2444 


@ Circle No. 221 
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BUYERS’ 


Printers 


The Peripherals Buyers’ Guide is a survey of printers suitable for 
| small computers. We have excluded any system which costs 
Significantly more than £2,000. The printers are listed in alpha- 


| betical order. The addresses of the main suppliers are listed at the 
| end of the guide. 


Printers may be divided into several categories. The highest- 
quality printing is produced by the daisywheel-type which creates 
text in various type-faces, according to the wheel used. The 


quality ranges from excellent typing to rather poor book printing | 


and generally there is a proportional-spacing facility. Those 
machines tend to be expensive and slow. Daisywheels can be 
either plastic — inexpensive, but must be replaced often — or 
metal — expensive but durable. 

For faster printing, you must turn to dot-matrix machines. The 
print quality tends to be poor and the machines noisy. Older 


| machines use a 7-by-5 matrix which puts the descenders of 


letters such as ‘y’ above the line. That makes bulk text difficult to 
read. Better printers use a matrix nine dots deep to give true 
descenders. Recently, several firms have produced dot-matrix 
printers which give an approximation to typewriter printing and 
proportional spacing. They are less expensive than daisywheel 


machines, work faster and could well be used for correspon- 


dence-quality work. 
Some dot-matrix printers employ sensitised paper to produce 
printing by more direct electrical effects. They are often quiet and 


fast, but the paper can be expensive, unpleasant to handle and | 


hard to obtain. 
The trend is to build more processing power into printers. That 


means they offer increasingly varied features, so it is hard to , 


categorise them precisely. 

A printer has to be connected to the computer by a cable and a 
more or less standard interface. The normal interfaces are the 
Centronics parallel, RS232 serial port — also known as the V-24 — 
and. 20mA current loop. IEEE is a parallel interface used by Pet; 
‘cpl’ means characters per line, ‘cps’ means printing speed in 
characters per second. Allow five characters to the word. 

The more intelligent printer prints as its head moves in both 
directions across the paper — bi-directional printing. Still more 
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Nee yors Guide 


| These two features can more then treble the working speed. 


typewriter — pinch- and pin- or sprocket- or tractor-fed with holes 


_ is possible to obtain headed letter paper bonded lightly on to pin- | 


| graphics. KSR means keyboard, send and receive, ASR means 


| ACCESS DATA COMMUNICATIONS 


| ADC 2401 £1,350 


intelligent ones end the head movement at the ends of short lines. 
Printers use two types of paper: plain paper fed — like a 


along the margins. That paper can be supplied fan-folded or in 
rolls. 
Pinch feeding is more expensive but is convenient for letters. 

Only afew machines will accept both pinch- and pin-fed paper. It 


fed, fan-folded computer paper for word processors. 
Some printers allow direct control of the print-head to give 


automatic send and receive, RO means receive only. KSR 
machines can be used as electric typewriters in local mode. 
Comb or line printers have a whole line’s worth of dot hammers | 
so they can print a line of text at a time. They tend to be very | 
expensive and very noisy but produce an enormous quantity of | 
work. 


ADC 1251 £560 
Matrix printer, continuous paper, £13 per box, 80 or 132 cpl, 125 
cps, 7x9 matrix. RS232, Centronics and IEEE interfaces. 


9x9 dot-matrix printer, continuous paper, 136 cpl, 240 cps, RS232, 
Centronics and IEEE interfaces. Available from Access Data Com- 
munications. 


ADDMASTER 


400 receive only £242 
Uses 2.5in. Tally roll paper, 16 cpl, 48 cps. Main U.K. agent Clary 

Ltd. 

420-426 receive only £246 
Dot matrix grade-one Tally roll paper at £5 for 20 rolls. BCD serial or 

10-line serial interfaces, 12 cpl, 36 cps 


AMBER 


Amber 2400 £70 
Low-cost inked-ribbon dot-matrix printer using plain paper rolls. 
Unusual mechanism involves only four print needies, which oscillate 
horizontally across paper to build up line of dots. 24 normai-size 
five-by-seven dot characters per line on 58mm. wide paper at 

speed of 0.7 lines per second. Upper- and lower-case ASCII set, 
expanded characters and dot graphics. Acorn, BBC, Pet, TRS-80. 
UK 101 and ZX interfaces available. 

Main U.K. distributor Amber Controls Ltd. 


| ANADEX 
Main U.K. agent Anadex Ltd 
DP-500 from £367 
Dot matrix, tractor feed, parallel interfaces, 18 cpt, 45 cps. 
DP-660 from £700 | 


Dot matrix, pinch feed for printing labels, uses sprocket feed. 
Parallel interface. 19 cpl, 57 cps 


DP-750A from £800 | 
Dot matrix, RS232C 20mA current loop, 21 cps, 25 cps. 
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MicroProcessor Engineering Ltd. 

21 Hanley Road Shirley 

Southampton SO1 5AP | 
Tel: 0703 775482 j 


DISKS STATIONERY PRINTERS 


Special offers on disks, stationery and 

printers 

Floppy diskettes in boxes of 10 

51 s/s s/density s/sectored only £15.00 

8" s/s s/density s/sectored only £15.00 
{Add £1.00/box P & P + Vat.) 


Continuous stationery-1000 sheets 


93'"x 11" Plain single part only £4.95 
93K 11" Plain (with 3 margins) only £5.96 


143"« 11" Lined or plain single part 
only £7.00 
{includes delivery, excludes Vat.} 


Printers from Newbury Labs 


Special Introductory Offer 
A free box of 93''X11” Stationery with 
every Newbury Printer purchased 


The 8510 (11” carriage) only £480.00 
The 1550 (15” carriage) only £650.00 


For the printer that has everything standard, 
buy The Newbury 8510 or 1550. Price 
includes 6’ cable 


7 ~. CDP Consultants Limited 
i \ WICKEN ROAD CLAVERING 

i; ESSEX CB11 40T 
AJ. fing Clavering (079985) 617 


@ Circle No. 222 | 


sudaury@® 
COLCHESTER @ 
& CLACTON-ON-SEA@ 
CHELMSFORD 


SUFFOLIK 0. | 


z 


from 140 Printers from 12995 
Disk Orives from 199 00 


Cas Recorders from 17.40 
Menrors 
Cassettes 


fram 179 Avalon Hill War Games 
VIC 20 from 147.99 on cassette from 9.52 
VIDEO GENIE 173.50 Accessories & Books 


WE ARE AUTHORISED SEAVICE CENTRE FOR ALL THE ABOVE COMPUTERS 
All our products can be hired on a try-betore-you-buy basis and memberstup of 
Our computer club is free if you buy your computer from EMPRISE 

All prices are subject to VAT and refer to current stock, 


58 EAST STREET 
COLCHESTER ESSEX 
feu es 865926 
a re 
“a (0206) wees STR Tet 02s) sare 
CALLUS BE5926 WR suoswer ter orensiaise 


CLACTON TEL /=2"S) 410e08 
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: GO FORTH & « ; 


Complete DIY Forth kit 

Installation manual £10 
How to do it + model + definitions + editor. 

Source code listing for one processor £10 
6502, 6800, 6809, 8080/Z80, 8086/8088, 9900, 
1802, Apple ] [ 

Manual + one listing £19 

Ready to run 
Lab Micro systems Z80 FORTH for CP/M 

: £45+VAT 


includes editors, assemblers, utilities, and 
games; good documentation; 8” or 5" formats 


FORTH on disc for most machines inci. PET. 
TRS80, FLEX, CP/M, IBM, and more .from £50. 
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SEARCHING FOR BEST PRICE 
FOUND BEST PRICE . .. GO TO ORCHARD 


Our own 
transport 
delivers 
nation- 
wide 
weekly. 
All you 
need is 
our Best 
Price 
Quotation. 
Contact 
us nowl 
For super 
service. 


CASSETTE 
16K 


PRINTERS 
4022P 

8023 

8300 


80COL.BIDIR 
136COL 
DAISY 


Hf you know what you want why wait? 


ORCHARD COMPUTER SERVICES 


ORCHARD HOUSE, 21 ST. MARTINS ST., 
WALLINGFORD, OXON. 


TEL: WALLINGFORD (0491) 35529 
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INSURE 
YOUR COMPUTER 


Impact damage, Fire & Theft Insurance 
for your Computer, Equipment: 


£1 to £1,500 cover £8.00 p.a. 


€10 (excess) x/s 
£1,500 to £2,500 -£16.00 p.a. 
£15 x/s. 


For details: 
KGJ Insurance Brokers, 
6 Hagley Road, Stourbridge, 
West Midlands, DY8 10: 
Tel (03843) 5333/2545 
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COMPUTERCAT SOFTWARE 
BBC MODEL B ONLY 
DATABASE £12.95 
Camplete with add. change. delete. 
sort, search and printer routines. 
OTHELLO £8.95 
By Paul Haworth, Three levels of skill 
and colour graphics. Highly recom- 
mended. 


SNIG 
An interactive game in colour and 
sound. The caterpillar grows as food is 
consumed. Speeds up as the game 
progresses. Very addictive and recom- 
mended, 


£6.95 


TREASURE ADVENTURE £6.95 
Specially adapted for the BBC Micro, 
VIDEO GENIE 


FORTY NINER 
BRIDGE BUILDER 
TANK BATTLE 


@ Prices inc. VAT and Postage 
224 Chapel Street, Leigh, Lancs. 
Tel.: (0942) 605730. 
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Print Station; similar to model 352 but with liquid-crystal 
display for status indication and user-selectable parameter 
set-up. 


FP-600 from £65 
Dot matrix ticket or form printer, from four columns to 19 columns 
parallel interface, 19 cpl, 44 cps. 
DP-9500 Series £895 upwards 
Dot matrix, tractor feed, nine-wire print head, bi-directional print- 
ing, three ASCI interfaces as standard — parallel bit, RS232C, 
current loop — 120-200 cps, 132-220 columns, 7x9, 9x9 or 11x9 
matrices depending on model. Also from: Peripheral Hardware, 
Kode Services, Robox, Stack Computer Services and Data Design 
Techniques Ltd. 
DP-8000 £550 
Dot matrix, pinch feed, bi-directional printing, fan-fold paper up to 
9.5 in. up to three copies. Three ASCI interfaces — parallel bit, 
RS232C, current loop — 112 cps, 80 column, 9x7 matrix. Also from: 
Peripheral Hardware, Kode Services, Robox, Stack Computer 
Services and Data Design Techniques Ltd. 
DP-1000 Series from £395 
Dot matrix, tractor feed, internal data storage, roll-type paper for 40 
columns at £11 for box of 10 rolls, three basic ASClII-compatible 
interfaces are available. 40 cpl, 50 cps, 40 columns, 5x7 matrix. Also 
from: Peripheral Hardware, Kode Services, Robox, Stack Com- 

| puter Services. 
AXION CORPORATION 
Main U.K. agent Memec Systems Ltd 
EX-820 receive only £500 
Electro-sensitive dot matrix includes plotting capability for full 
graphics, paper at £3 for a 240ft. roll, RS232C or 20mA serial and 
ASCU parallel, 20/40/80 cpl and up to 160 cps, 5x8 matrix. 
EX-850 Video Printer £500 
Electro-sensitive dot matrix, aluminised paper at £3 for a 240ft. roll. 
Needs only the video signal from user's. Normal resolution 13.5 
seconds per screen, high resolution 27 seconds per screen. 
EX801/802 receive only £279 
Electro-sensitive, dot matrix, aluminised paper at £3 for a 240ft. roll, 
RS232C, Centronics, Apple, Pet, and Tandy interfaces, 20/40/80 
cpl, 160 cps, 5x8 matrix. 
CENTRONICS 
Main U.K. agents Bytech, ITT Electronic Services, Cable and 
Wireless, Dacoll Engineering. 
Model 150 £499 
Table-top demand document dot-matrix printer, 150 cps, 
bidirectional logic-seeking, using fan fold, roll and cut sheet 
paper up to 9.5in. wide 80 columns, RS-232 and parallel 
models available. 
Model 152 £695 
As model 150, but 132 columns 15in. wide. 
Model 352 £1,400 
Print station; advanced dot-matrix printer, 132 column 200 cps 
bidirectional logic seeking printer. Three-way paper-handling 
with built-in single-sheet feeder. Has second printing mode 
which at 60 cps gives very high-definition letter-quality print- 
ing, and high-quality pin addressable. 
Model 353 £1,740 
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Model 739 £504 
Table-top correspondence-quality mini-printer with three-way 

paper handling and proportional character set. 

Model 6300 P.O.A. 
Industrial 300 line per minute band printer. 

Model 6600 P.O.A. 
Same as 6300 but with 600 lines per minute. 

Model 6080 £5,583 
Very quiet 600 line per minute band printer for office use. Has 

a variety of interfaces to suit most micro, mini or mainframe 
computers. 

COMPUTER DEVICES INC 

Miniterm 1201, 1202, 1203 from £936 
Thermal mechanism, uses Thermal Type B paper at £2.40 per roll, 

RS232 or parallel — 1201 only — interfaces, 80 or 132 cpl, 10/30 cps, 

7x5 matrix. Main U.K. agent Teleprinter Equipment Ltd 

DAISY SYSTEMS 

Main U.K. agent Peripheral Hardware Ltd 

Daisywheel printer £1,380 
45cps, bidirectional logic seeking. 10- 12- and 15-pitch spacing as 

well as proportional spacing, giving 132cpl at 12cpi. Plotting 

resolution is 5,760 per square inch. Handles single sheet paper 

and fanfold up to 15in. wide. Full range of interfaces. 

DATAC 

Main U.K. agent Datac Ltd 

414 free-standing assembly receive only £130 
Electro-sensitive, matrix printer type 245L, electro-sensitive toll 

paper, 59mm. wide x 30m. long at 90p per roll for 20 off, six-bit 

parallel ASCI, character serial interfaces, 16, 20, 32 or 40 cpl, 32 to 

80 character per serial, 7x5 matrix. 

DMI-40P free-standing terminal, receive only £350 
Impact, matrix, uses pressure-sensitive roll paper, 10mm.-wide 

ordinary paper version, using ink ribbon. Cost of paper £1 per roll, 

seven-bit parallel ASCI, character serial, RS232C or graphics, 40 

or 20 cpl, up to 80 cps, 7x5 matrix. 

411C compact panel mounting, receive only £209 
Electro-sensitive. matrix type 245L or R, uses electro-sensitive roll 

paper, 59mm. wide x 30m. long at 90p per roll, six-bit parallel, 

serial interfaces, 16, 20, 32 or 40 cpl, 32 to 80 cps, 7x5 matrix 

411 panel mounting, receive only £189 
Electro-sensitive matrix printer type 245L or R, uses electro-sensi- 

tive roll paper, 59mm. wide x 30m. long at 90p per roll. Interfaces 

include six-bit parallel ASCII, character serial, four-bit parallel 

BCD, character parallel EIA/RS232C, CCITT/V24 and 20mA cur- 

rent loop, under development 40 cpl, 32 to 80 cps, 7x5 matrix 

313 panel-mounting, receive only and £269 


312 free-standing, receive only 

Impact matrix type PU-1100, Tally roll paper, 59mm. wide x 36m. 
long at 60p per roll, CCITT/V24 or EIA RS232C or 20mA current loop 
interfaces, up to 20 cpl and up to 36 cps, 7x5 matrix. 
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Bar-code identification for .. . 


PET/CBM APPLE BBC 


Bar-codes give a speedy and error free means of data 
entry and provide a foolproof method of identifica- 
tion for any item or document. Typical uses include 
stock control, libraries, filing systems, security & 
checkpoint verification, point of sale terminals, spare 
Parts identification, etc., etc. Many organisations are 
adopting bar-coding as a way of introducing compu- 
ter techniques into the work environment. Already 
most grocery products are bar-coded at source and 
many other areas of industry and commerce are 
follawing. Bar-codes will soon be commonplace. 


III 


0201" 46079 


Our system contains all the hardware & software 
needed to implement a bar-code system on 

your computer now. Software to print bar 

codes on an Epson printer is included. More 
information on request . . . please state your / 

micro & area of interest. 


Price £199.00 + VAT 


Special systems can be designed . 
contact consultant Lee Allen. 


THE NEW EPSON TYPE 3 PRINTER 
lowest prices in U.K.!!! 


We supply ~~~ 

the whole 

EPSON range & will 

match or better any published SS 

Price in the UK. (and include a FREE 

fanfold paper set) Cash & carry prices 

carriage extra at cost. Full range of other printers and 
peripherals at bargain prices. Send SAE for full lists 
or phone for a quote. 


ALTEK (PC) 1 Green Lane 
Walton-on-Thames, Surrey 


Please phone before calling (093 22) 44110 
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* BIG EARS *”. « 


SPEECH 

INPUT ®, 
FOR ANY 

COMPUTER 


Hugely successtul Speech Recognition System 
complete with microphone. software and full instructions 


BUILT TESTED & GUARANTEED ONLY £49 


PLEASE STATE COMPUTER UK101 SUPERBOARD NASCONM2. 
IVic 20 Micron, BBC Micro ZX808}, PET. TRS80, MZ80K APPLE tt 


ZX80 ZxX81 %& 


MUSIC SYNTHESISER Zo 
+16 LINE CONTROL PORT © o 


Play 3part music sound effects 

drums etc Full control of attach. decay 

and trequency tnpuvOultput lines provide 

control and monitor facility for Home Security Robot Controt 
Model Raiiway. ele etc Works with or without 164 RAM 


% 
Sy 


Add keyboard to make 4 live perlormance polyphonic synthesiser! 


Full instructions/sottware included 
AMAZING VALUE AT ONLY £1 9.50 (KIT) 
Extra Connector at £2.50 £25.50 (BUILT) 


COLOUR MODULATOR Kit £12 
AGB in, PALUHE out BUILT E18 ~ 
UK101/NASCOM COLOUR GRAPHICS Kit £45 
Inc Modulator Stl the best seiling system! suitt £60 

Please add VAT at 15% to all paces 


Barctay/Access orders accepted by telephone 


waa ee 
VVILLIAM Pee oer Aoau, 
ood 
STUART  éssevcuia sso FN 
SYSTEMS Lt Telephone Brentwood (02771810238 
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s,Roons,Teschers fcnetieex tame 
siling-dates Orders ,Purchases, Salesmen,Appail 
sents Nanas, Dates, Times, Drugs,Patients Docte 
Ey» Nurses. Beds, Wards, Schedules ,Cheques,Payees, 


LECTRIC pt 
= E Note Boo i 


waits 

Side 
Mt eomenimeeememacll 
results Clients,Houses, Properties ,Preferencd 
+Acreage ,Bedroons Hotels Simposia, henus,Frotd 
ns, Mutrients ,Shopping-Lists budgeting, Record 
cHections,Tapes,Rack-groups,Cars,Horse-raceg 
rears ng Se ely 


You name tt.. LNB. can tame it! 


The All-Purpose Data-Manager for TRS-80 
(Mod I or III, or Video Genie). 


Minimum Systen —48K,1Disk £69.95 


W[soreware 


PO Box 39, Eastleigh, Hants, England, SOS5WQ 
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ASHFORD 
COMPUTER 
CENTRE 


+} Most makes of Micros and Accessories sup- 
plied. Courses in Computer Programming 


i for the Complete Novice. Free Computer 
Club most Sundays 10 am — 3 pm. Micro 
Hospital £25.00 + parts repairs most 
Micros. 
NO REPAIR — NO CHARGE 
Write or ring for details 
2 STATION PARADE, 
CLARENDON ROAD, ASHFORD, 
MIDDLESEX TW15 2RX 

Telephone: ASHFORD (Middx) 44955 


@ Circle No. 231 


EPSON RIBBON RELOADS 
NOW RELOAD FOR £2.50 


Now you can replace your own EPSON MX 
70 80'100 range ribbon and SAVE f£fffffs. A 
simple D.LY. task that takes just 5 minutes. 
Reload supplied with instructions. Good 


enough for the B.B.C., C.E.G.B. and Education 


Authorities. ALL MODELS ONLY 
£2,50+V.A.T. Buy two and we pay the V.A.T. 


Speedy Service Money Back Guarantee. 


WORK FORCE 
140, WILSDEN AVE 
LUTON BEDS 


S.A.E. for details if you're not convinced. 
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412/1 and 412/5 receive only 
Electro-sensitive dot matrix type 245L, uses electro-sensitive alu- 
minium-coated paper, 59mm. x 30m. at 90p per roll, six-bit parallel, 
ASCI, character serial and four-bit parallel BCD, character para; 
llel, RS232C/V24 interfaces, 20mA current loop under develop- 
ment, 16, 20, 32 or 40 cpl, 32-80 cps. 7x5 matrix. 


§22/1 and 522/4 receive only 

Impact matrix type, roll paper, 114mm. x 75m. up to three copies 
plus original, cost of paper £1.10 per roll. Parallel interface and 
RS232C, 20mA current loop and parallel buttered, asynchronous 
interfaces — (522/4). 40 cpl, 100 cps instantaneous rate, 33 cps 
average rate — including CR and LF. 7x5, 7x10. “ 


£499 (522/1) 
£535 (52214) 


DATA DYNAMICS 


Main U.K. agent Data Dynamics Ltd 

303 Printer 

Dot matrix, up to six-part stationery width from 3m to 15.375in., V24/ 
RS232C, 20mA current loop, 132 cpl, 30 or 60 cps, 7x7 matrix. 


ZIP ASR/K7 twin cassette 

Dot matrix format, uses standard Teletype roll paper, V24, RS232C, 
or 20mA current loop operating at half or full duplex, 80 cpl, 10 or 30 
cps switch selected, 5x7 matrix. 


ZIP 30 keyboard printer, RO, ASR, or KSR 

Dot matrix, standard roll paper, 20mA half or full duplex current 
loop or V24 RS232C, 80 cpl, 10 or 30 cps — switch selected, 5x7 
matrix. 


390 eight-level and 392 five-level 

ASR, KSR and read-only versions. Impact printers, friction or 
sprocket feed, 8.5in. paper with roll diameter Sin. 74 or 86 cpl, 6.6 
or 10 cps 


Models 32 and 33 page printers 
Available in ASR, KSR and receive-only versions. Friction or sproc- 
ket feed, 20mA or 60mA parallel, up to 86 cpl, 6.6 or 10 cps 


£980 


£2,000 


ASR £1,800 
RO & KSR 
£950 


ASR from 
£1,250 

LSR from £900 
RO from £800 


ASR from 
£1,100 

KSR from £800 
RO from £700 


DATA GENERAL CORPORATION 


Dasher TP] Printer models 6040 and 6041 From £1,598 
6040 standard keyboard and can be used as a typewriter. 6041 isa 
receive-only terminal printer without keyboard, 30 or 60 cps, 
switch selectable, EIA-RS232C interfaces, 5x7 dot matrix. Main 
U.K. agent Data General 

DATAPLUS 

400 series receive-only Model 480 £475 
Impact dot matrix, uses standard Tally roll, up to 3.75in. side, from 
80p per roll, RS232C, V24, 20mA current loop, but parallel IEEE, 
Pet and Apple interfaces, 30/40 cpl, 110 cps, 7x5 and 7x10 matrices. 

Main U.K. agent Dataplus Ltd. 

DATASOUTH CORPORATION 

Main U.K. agent Datatrade Ltd 

DS-180 £1,360 


Impact, matrix printer, uses fan-fold paper, RS232C, current loop, 
and parallel interfaces, 132 cpl, 180 cps, 9x7 matrix. 
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Buyers’ Gude 


impact, matrix printer, uses any type of paper, parallel, RS232C, 
TRS-80, Apple interfaces, 80 cpl, 150 cps, 7x5 or 7x6 matrices. Main 
U.K. agent Electrographic AV Ltd 


500 series receive only 


Multimode About 
Dot-matrix printer with three modes of operation as standard: fast tail 74S) 
225cps, near letter quality at 40cps, and graphics mode, pro- 
viding up to 240-by-144 point.high resolution. 132cpl, basic dot 
matrix is 9 by 10. Mode is switch-selectable from front panel. Two 
paper apertures for continuous tractor feeding or single sheets. 
APL, Arabic and bar code printing as options. Full range of inter- 
faces. 
DIABLO 
HY type II receive only POA 
Impact daisywheel plastic or metal print wheel, parallel, interface, 
132 10-pitch cpl or 158 12-pitch cpl, 40/45/55 cps. Main U.K. agent 
Diablo Systems Ltd. 
630 receive only £1,725 
Daisywheel, metal/plastic printwheels, standard listing or single 
sheet paper, RS232C, V24 with optional bus interface, 132 cpl at 10 
pitch; 158 cpl at 12, 198 cpl at 15, up to 40 cps with automatic bi- 
directional printing. Main U.K. agent Geveke Electronics. 
DIGITAL EQUIPMENT 
DecWriter LA34 KSR £824 
Dot matrix, uses roli or fan-fold paper, friction-feed, up to five 
copies, RS-232 or 20mA interfaces, adjustable up to 256 cpl, 30 
cps, 7x9 matnx. Main U.K. agent Bytech. 
A120 from £1,645 
7x7 dot matrix, EIA or 20mA option, up to 217 cpl, 180 cps. Main 
U.K. agent Bytech. 
DIGITRONIX 
Mini-Printer £195 
32 column electro-sensitive, 1 10-4,800 baud, ASCII Serial inputs at 
RS232C, 20mA, 64 font at 64 cps. Main U.K. agent Digitronix 
DRG © : ; 
Starwriter FP1500-25 ano 
96-character daisywheel printer. Up to 136 cpl, 25 cps, RS232 
interface, compatible with sheet feeders. Self-testing, programm- 
able vertical format unit. Available from DRG Business Machines. 

| ELECTROGRAPHIC AV 7 
EG-800 receive only from £450 


from £1785 for 


Impact, matrix printer, uses 3.5in. Tally roll paper and flat docu- mechanism 
ments, serial or parallel interfaces, 40 cpl, 120 cps, 7x6 or 7x6 only 
matrices. Main U.K. agent Electrographic AV Ltd. 

EPSON 

Main U.K. agent Epson (U.K.) Ltd 

MX-80 Type III £400 


| Probably the best-selling impact dot-matrix printer worldwide. 


80cps using a 9-by-9 matrix, or dual-density printing at slower 
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MICROWARE 


(London Ltd) 
COMPLETE DISC DRIVE 
SUB Ss /EMS 


For Tandy; Video Genie; 
Nascom 


AND ALL POPULAR MICROS 
SINGLE UNITS £175 
DUAL UNITS £295 


BBC MICRO 

SINGLE UNIT FROM £135 

Includes PSU and attractive desk top cabinet 

@ Fully guaranteed CDC disc drives 
@ Cast aluminium chassis 

@ 5 mili sec track to track 

@ 250k; 500k or 1MB 

@ Industry compatible 


Microware 


(London Ltd) 

637 Holloway Road, 

London N19 

Tel: 01-272 6237 
01-272 6398 
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EPROM EMULATOR 

Dual access RAM simulates prototype ROM 

Connect between PET and ROM socket of 
prototype unit. 

Eliminate constant EPROM programming during 

development. 

See result of changes instantly. 

Will emulate all common ROM/EPROM types. 

NEEE-488 INTERFACE 

General purpose IEEE-488 — I/O INTERFACE 

Stand-alone processor, up to 8K ROM, 8K RAM. 

40 user available I/O lines. 


Talker/Listener/Secondary Address Capability. 
2 Shift Registers, 4 Counter/Timers. 
10 Richmond Mews, 


Dean Street, 
London W1V 5AG 
PHONE li ad eI 
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A 
BREAKTHROUGH 
IN 


TECHNOLOGY 
SEE PAGE 196 
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RGB COLOUR MONITOR 
ONLY 


+ CARR + VAT 


We have on offer a limited quantity of 22’’ col- 
our Monitors with free isolating transformers. 


The VMC 22 colour monitor features a 22” 
Mullard 110°C CRT and is designed to meet 
the high reliability and performance standards 
associated with the games and colour graphics 
industries. 


For shipping purposes the CRT and scan coil 
assembly are separate from the chassis. Thé 
lugs of the CRT allow it to be mounted in a 
standard 22’’ colour TV cabinet or a unit of 
your own design. The unit is assembled by 
plugging the wires from the chassis to the tube, 
and, soldering the input connector, power con- 
nector and isolating transformers. 


A comprehensive instruction sheet, and 
manual! with circuit board diagrams will be sup- 
plied with each unit. 


RAM BARGAINS 


4116—200ns. 

4116—250ns. 

2114—300ns. 

2114—L—200ns. 

4516—100ns. BBC Ram. 
4164—200ns. 

6116—150ns. C.MOS 
2716—5V—450ns. 

2716 TRIPLERAIL 

2732—450ns. 

2532—450ns. 3.95 : 
Other IC'S available. Add 50p p&p+VA 


ATHANA FLOPPIES 

Minis with free plastic library case and hub rings. 

S/S S/D £17.95 for 10 
S/S D/D £19.95 for 10 
D/S D/D £23.50 for 10 
S/S 77 TRACK £26.50 for 10 
S/S 96 TRACK £28.50 for 10 


8" DISCS. 

S/S S/D £15.50 for 10 
S/S D/D £24.50 for 10 
D/S D/D £25.50 for 10 


All other discs available. Add 85p p&p + VAT@10%. 


See us at the Northern Computer Fair, Belle 

Vue, Manchester — Stand 426. 

Govt — Educational — + Official Orders 
| Welcome. 


GPUS SUPPLIES 


10 Beckenham Grove 
Shortlands, Kent. 


i non 5040 01-464 1593 aaa 


HOME COMPUTER USERS 
PRODUCT INFORMATION SERVICE 


Do you want the right computer for you? Do you want the right 
hardware? Or the right:software? At the right price? If you're 
thinking about making a purchase but aren’t sure just which product 
will suit you best why not seek a swift overall picture of waht's 
around from us? Simply Jet us know what you're interested in and 
we'll send you a personal summary of what's available: facts, 
figures, suppliers, details. We'll also enclose as much 
manufacturers’ literature as we can and add whatever related data 
we think might be worthwhile for you. We'll tell you of any special 
offers we're aware of, and even help you with your order if you 
wish, If we don‘t know how to answer your anquity we'll try to find 
out: if we can’t we won’t take your money. Try us — we‘re here to 
help you make the right decision. 


SECONDHAND COMPUTER REGISTER 


We can also help If you want to buy or sel] secondhand. We keep a 
register of currently available used computers and peripherals and 
send appropritate detalls from It to every interested enquirer. This 
advertisement appears in many computer magazines, which means 
a lot of people will read it. So, if you're looking for secondhand value 
write and ask us. If you want to sell, send us full details of what you 
have to offer and we'll do the rest. Registration costs £4 {or £3 if 
the total asking price is under £100), and will be maintained until 
you've sold. Each registration will be acknowledged. 


ALL ENQUIRIES COST £1 


Please send enquiries/registrations (including 
cheque/PO) to 
DAVID HEARTFORD 
91 High Street, Evesham, Worcs W411 40T 


SUPPLIERS If we haven't contacted you please write to us, 
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speed. Full ASCII set with descenders, international sets, plus a 
range of optional type founts. Enlarged and condensed print, 
superscripts and subscripts, underlining, bidirectional logic seek- 
ing. 80cpl at normal density. Graphics modes give 480-by-8 dots a 
line and 960 by 8 dots. Pinfeed for continuous fanfold paper up to 
10in. wide. Full range of interfaces. 


MX-80F/T Type III £447 
Same as MX-80 but with additional.friction feed, so can handle 
fanfold, single sheet and unpunched roll paper. 
MX-82 Type III £424 
Similar to MX-80 but with higher-resolution graphics, up to 1,152 
by 8 dots per line. Also available as MX-82F/T Type III with three- 
way paper handling. 
MX-100 Type III £574 
Faster 100cps matrix printer with wider 15in. carriage. Also has 
higher-resolution graphics, up to 1,632 by 8 dots per line, and 
dual fanfold and single-sheet paper handling as standard. Full 
range of interfaces. 
-EXTEL CORPORATION 
M30 receive only kéyboard send/receive and £895 
automatic send/receive 
Impact, dot matrix printer, uses roll or fan-fold paper, V24 or 20mA 
interfaces, 80 cpl, 30 cps (50 with buffer) 5x7 matrix, 5- or 8-level 
operation. Main U.K. agent Extel. 
M30 B208L keyboard send/receive £1,270 
Dot matrix, uses roll paper, V24 or 20mA interfaces, 80 cpl, 30 cps, 
5x7 matrix, 5- or 8-level operation. Main U.K. agent Extel 
FACIT : _ 
4520 and 4521 £583 
Seven-wire print head, uses roll paper Telex type (Facit 4520), 
friction feed, fan-fold (Facit 4521) pin feed, serial, V24/RS323C, 
Centronics parallel interfaces, both fitted as standard, 80 cpl, 100 
ops at 12 characters per inch, 9x7 matrix. Main U.K. agent Facit Ltd. 
4542 £2,000 
Dot-matrix printer. 250cps, 9-by-14 matrix, two-colour ribbon. 
Proportional spacing, variable character sizes, bidirectional prin- 
ting. Ten different levels of grey or red. Range of type founts in- 
cluding bar codes. Graphics option allows mixed text and 
graphics for charts. Tractor and friction feeds, handling paper up 
to 17in. wide. Range of interfaces. 
GENERAL ELECTRIC, U.S.A. == 
ITT 3330 £1,496 
(mpact dot matrix, pin feed, V24 interface, 132 cpl, 10, 20 or 30 cps, 
7x9 matrix. Main U.K. distributor ITT Business Systems U_K. 
HEATH ELECTRONICS 
WH14 £510 


Dot matrix, uses edge-punched fan-fold paper, 20mA, RS232C 
interfaces, 80, 96, 132 cpl, 132 cps, 5x7 matrix. Main U.K. agent 
Heath Electronics U.K. Ltd. (OEM sales). 
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INTEGRAL DATA SYSTEMS 


Main U.K. agents Data Efficiency Ltd and Teleprinter Equip- 
ment Ltd 


Microprism £499 
Dot-matrix printer with draft or letter-quality output. Fast 125cps 

on 18-by-9 dot matrix, slower 75cps on 24-by-9 matrix. 80cpl at 

standard 10 cpi, 132cpl in compressed mode. Serial or parellel in- 

terface, IEEE option. 

Paper Tiger Model 460 £550 
Dot Matrix, impact printer, pin-feed fan-fold paper, parallel, 

RS232C, 150cps, 24 x9 matrix. 

Prism 80C f213 
Colour dot-matrix printer using the same print-head mechanism 

as the Microprism, and a four-colour ribbon. Choice of primary 

colour ribbon, all-black ribbon or yellow/magenta/cyan/black 

ribbon for process work. 80cpl at standard 10 characters per inch. 

1.5K buffer to speed printing. Tractor and friction feed for fan- 

fold and single-sheet paper. Serial or parallel interface. Optional 

84-by-84 dots per inch graphics and 200cps upgrade. 

Prism 132C £1,395 
132 column per line version of Prism 80C. 

LEAR SIEGLER INC 

300 series from £965 
Dot matrix, uses standard paper, RS232C, 20mA parallel inter- 

faces, Centronics 701/703 type 132 cpl, 180 cps, 9x7 or 9x9 matrices. 

Main U.K. agent Penny & Giles Data Recorders Ltd. 

LOGABAX 

LX-213 £1,590 
Dot matrix printer, plain paper, fan-fold or cut up to six-ply , RS232C 

or V24 interfaces, 132 cpl, 218 cpl, 180 cps, 9x7 matrix, optimised 
bi-directional printing. Main U.K. agent Brospa Data Ltd. 

LRC EATON 

7000+ £250 
Dot matrix printer, uses roll paper, RS232, IEEE, current loop and 

parallel interfaces, 20, 32, 40 and 64 cpl software selectable by 

aption, 40 cps, 7x7 matrix. Main U.K. agent Russet Instruments. 
MALIBU ELECTRONICS CORPORATION = 
Masterprint 165 £1,400 
Dot matrix, fan-fold paper, RS232C, current loop and parallel 
interfaces, 132 cpl, 165 cps, 10x9 matrix with 18x9 matrix character 

set which approaches word-processing quality, graphics. Main 

U.K. agent MBS Terminals Ltd. 

MANNESMAN TALLY 
Main U.K. agent Peritronic Ltd 

M-80 MC from £875 
Dot matrix, 9.Sin. pin feed paper, all interfaces, 80/132 cpl, 200 cps, 

‘7x9 or 9x9 matrices. 

T1612 keyboard send/ receive £1,612 
Dot matrix, single or multi-part paper, pin feed, RS232C or 20mA 

interfaces, 132/218 cpl, 160 cps, 7x9 or 9x9 matrices. 

T1612 receive only £1,475 
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There just wasn't room ¢n our 
main advertisment for every- 
thing so here is another list. 


COMPUTERS 


I‘lt Andromeda Alpha 


CP/M, twin disk cw wses nc. 0s £1,299 
STC IL with Monitor & Disk 

Of eunaegn sirccanoosse ano ate £ 850 
Sharp. MEBOA) << iteeste!s 0516 ctsiars £ 4/7 
Sharp: M@B0B) 8% creme «i. £1,095 
Sharp PC-1500 pocket computert 169 
Sharp PC-1211 nm rE IS 
Genie 1 ich. eoliien eee 3 € 279 
Genie II with free cassette 

Fy OLRUGLY Anos sonudneacasacan £ 299 
Dragon 32 with free cassette 
REGOGET sic. sis cna aie nape = £ 199 


PRINTERS 


Olivetti Praxis Daisywheel 
online typewriter printer £ 399 


Epson MRBDF litsnssermsarersvars £ 349 
NEC OPC OP GEN erin crsereenae £ 379 
Seikosha GPIOOA ........... £ 189 
Sharp CE150 (four colour 

printer/interface) ....... £ 149 
Shenp GEN22, Se ee iret 5s /sya9-s £€ 69 


OUR NEW SHOP AT 88 HIGH STREET, 
LEICESTER IS OPEN SIX DAYS A 
WEEK 9-30 to 5-30. WHY NOT COME 
AND SEE THE FULL RANGE OF KRAM'S 
PRODUCTS. 


DISC DRIVES 


Single Sided 40 track. 


Single sDrivers.casece sees £ 179 
Double Drive ............ £ 349 
Double Sided 40 track 

Sitigle. Drive) . Seeiaber. rs £ 209 
WOOLSICE ESI) Goeasaccn a0 ee £ 409 


SUPPLIES 


Paper for GP80 (2000 sheets) £12 
Standard width paper " £12 
N.B. £2.50 per box carriage on 
paper. 


BOOKS 

Ch/M handbook ...........+-++- £11-50 
IntromtouRascall scien cous. ty £11-50 
AGONMBUS NESS. Thesis oe ciislaiece £ 6-95 
Basic: BASIC) seyemacer emrosmerens £ 9-95 
Sargon - A Chess Program ..... £11-70 
Acorn Atom Magic Book .......- £ 5-50 
Visicale Home & Office ....... £11-60 
34 Amazing Games ............. £ 4-95 
Getting Acquinted with your 

CAB eayrenl ee epee nena arennre sete £ 5-95 
Atari Sound & Graphics ....... £ 6-75 


Software Secrets (Sharpe) ....£ 5-95 
TRSBO Disk & Other Mysteries £17-25 
Mastering Machine Code 2x81 £ 7-50 
DISEOVER FORGH Were sertome ss crete £10-95 


CARRIAGE Orders up to £10 ...50p 


£10 to £99 Orders ....£3-00 
ELOD or vover eae £6-00 


Carriage on paper £2.50 per box. 


(fh 


A.T. TO BE ADDED AT CURRENT RATE 10 


GOODS AND CARRIAGE N.8. No VAT on Books. 


KRAM ELECTRONICS, 
VICTORIA HOUSE, 

17 HIGHCROSS STREET, 
LEICESTER, 

LE1 4PF 
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A BREAKTHROUGH 
IN TECHNOLOGY 
DENNISON DISKETTES 


Guaranteed 100% error free ... 

for life! 
Dennison diskettes are engineered for 
high performance and manufactured to 
the highest quality, providing data 
integrity, accuracy, long life and 
reliability. 

Accuracy 

— Every diskette is certified 100% error 
free 


Data Integrity 
— All diskettes are manufactured and 
tested at higher than critical clip levels 
(40%) providing maximum data integrity. 
Archival Life 
— New unique oxide coating coating 
perfected by Dennison, specially 


formulated to prolong the active life of the 
diskettes, facilitates 12 million head 
passes. 
Reliability 

— Every diskette is backed by a written 
warranty and full technical support and 
sales. 

The Diskette with the leading edge 
Available for all systems 

5i’’ single sided double density 
£25 + VAT (£3.75) + £1 p&p = £29.75 

51°’ double sided double density 
£35 + VAT(£5.25) + £1 p&p = £41.25 

Beauchamp Marketing Ltd., 
111 Fulham Road, London SW3 


Road, London SW3. 01-584 8204 
Please send me 


5i"" S.S.D.D. 53’ D.S.D.D. 


| enclose my cheque/postal order for: _ 


SRREB se 


T1602 £1,395 
Dot matrix single- or multi-part paper, pin feed, Data Products, 
Centronics and serial interfaces, 132 cpl, 160 cps, 7x9 matrix. 


MICRO PERIPHERALS INC 


MPI-88T £535 
Dot matrix printer, uses fan-fold, roll and cut-sheet paper, RS232C, 
‘current loop and parallel interfaces, 80/96/120/132 cpl, all soft- 
‘ware-selectable, 120 cps, 7x7 matrix. Main U.K. agent Russet 
Instruments. 


NEWBURY LABORATORIES 


‘Model 8300 from £475 
Dot matrix, pin-feed paper up to 9.5in., eight-bit parallel interface 

or CCITT V24, RS232C interfaces, 10 characters per inch, 125 cps, 

7x9 matrix. Main U.K. agent Newbear Computing Store. 

DRE 8910 £1,580 
Dot-matrix printer with dual speeds, 240cps using a 9 by 7 matrix, 


| 160cps with a9 by 11 matrix. Tractor and friction feed, paper up to 
| 15in. wide. 0.5K buffer with optional expansion up to 16K. Dual- 


colour ribbon, software selectable. Optional character sets in- 
cluding APL. Keyboard version available. Standard serial and 
parallel interfaces. U.K. Distributor CDP Consultants Ltd. 


DRE 8925 £1,640 
Similar to the 8910 but with higher-quality output. Letter quality 

using a 12-by-20 matrix at 120cps, but faster with a 12-by-8 matrix 

printing at 240cps. 


NIPPON ELECTRIC COMPANY 


Barclaycard Diners Access 
Card holders may telephone orders 
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supercharge your 


SUPEXBRAIN 


* Speed up disk operations by 400% 

* Cut copying time by up to 75% 

* Communicate with other Micros 

* Customise your favourite Word-processor 
* Get BDOS errors under your control 

* Program with Block Graphics 

* Copy screens to memory or printer 

* Chain COM files from BASIC 

* Write unbreakable security routines 


SeeDee Software tune-up kits start at £30.00 


Full details from: 
COMPUTER 
FACILITY 


0734 867855 
32 Redlands Road, 
READING, 

Berks. 
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Spinwriter £1,500 
Combines golf-ball daisywheel and thimble mechanism, uses con- 

tinuous or single-sheet computer paper RS232C serial (RO and 

KSR), Centronics-compatible and Diablo-compatible interfaces, 

8080 input bus line, current loop. 55 cps. solid-font matrix. Main U.K. 

agents Northamber the Printer People. and Memec Systems. 


OKI 
Microline 80A £299 
Dot matrix, 9x7, 80 cps, 80 or 132 cpl. pin, traction or friction feed. 

RS232, 20mA Centronics. Main U.K. agent X-Data 

Microline 82A £399 
Dot matrix, impact printer, 80 cps, bi-directional logic-seeking. 40. 

66, 80 or 132 cpl, pin, friction or tractor feed, serial and parallel 
interface, 160 characters. Main U.K. agent X-Data 


OLIVETTI 


Praxis 35 £480 
The Praxis is an electronic typewriter, but with the appropriate in- 
terface it can function as a low-cost daisywheel printer. Speed is 
not high — about 100 words a minute — but output is true letter 
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quality. Range of type wheels at 10, 12 and 15 characters per inch. 
Lightweight at 21lbs. Friction feed for single sheets, and con- 
tinuous paper in short runs only. Maximum paper width 12in. 
Serial and parallel interfaces. Complete systems with interface 
distributed in U.K. by Datarite Terminals and Discom. 


ET 121 ; 

Another Olivettt typewriter, again convertible to daisywheel 
printer. Larger 17in. carriage, heavier and faster at 45cps. Serial, 
parallel and IEEE interfaces. Specification of different manufac- 
turers’ conversian kits varies. Complete systems distributed in 
U.K. by Datarite Terminals, Discom and Duplex Communications. 


£1,200 


QUME _ 


Sprint 5/45 receive only 

Daisywheel mechanism, uses plain paper, fan-fold or cut appear 
A4 up to six-ply, RS232C or V24 interfaces, 156 cpl at 12 pitch, 45 
cps. 

Sprint 9-35 KSR 

35 cps daisywheel printer, exceptionally quiet operation, 
integral keyboard. 


Sprint 9-45 RO and Sprint 9-55 RO 
Similar to the 9/35 KSR but with no keyboard, 45 or 55 cps. 
Main U.K. agent Qume (U.K.) Ltd. 


£1,795 


£1,400 


£1,650 


RAIR 


Main U.K. agent Rair Ltd 


OSBORNE 4 


820/825 Desk-top printer £1,090 
Dot matrix, RS232C interface, 132 cpl, 75 or 150 cps, 7x7 matrix 

DecWriter IV keyboard printer, KSR and read only £795 
Dot matrix, uses standard listing paper, RS232C current loop 

interface, 215 cpl, 30 or 180 cps, 9x7 matrix. 

M200 £1,995 
Dot matrix, uses continuous paper, parallel or serial interface, 132 

cpl, 340 cps, double 7x9 matrix 

DecWriter OI £1,550 
Dot matrix, uses continuous listing paper, RS232C or 20mA, current 

loop interfaces, 132-215 cpl, 180 cps, 7x7 matrix. 

RICOH 

RP-1600 £1,450 
Daisywheel, uses single-sheet or continuous paper, Centronics 

and compatible interfaces, 132cpl, 60cps. Main U.K. agent 
Micropute. 

ROXBURGH PRINTERS 

X80 SP printer/plotter from £896 


Dot matrix, impact printer/plotter, pin-feed, fan-fold paper, 
RS232C, IEEE488, CBM, Centronics, HP85, 20mA, Tektronix, 80/96 
cpl, 100 eps bi-directional, 8x8 matrix, three character generators, 
various other generators. U.K. dealer Roxburgh Printers Ltd. 
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Wir T vv SERVICE AND 


UPPLIES SPECIALISTS 


COMPLETE RANGE OF 
COMPUTER SUPPLIES 
SPECIALISING IN 


DYSAN 
DIGITAL 
VERBATIM 
ALL TYPES OF RIBBONS 
CONTAMINATION 
CONTROL 
PAPER — FURNITURE 
Telephone for quotation: DERBY 
(0332) 883333 


TERMINAL SYSTEM SERVICES LTD. 
TSS House, Four Lanes 
End, Horsley ee 
Woodhouse, Derby 
DE7 GAY. 
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LOW COST HIGH QUALITY SOFTWARE FOR" 
32K COMMODORE PET 

PURCHASE & SALES CONTROL £80 + VAT 
Including new datesort routine. Runs both purchase and 
sales ledgers to provide a chronoloyical list of receipts 
and/or payments. VAT calculation from either the net or the 
gross amount (e.g. on petrol receipts) or VAT amount keyed 
in. Provides due for payment report at any time and 
purchase or sales analysis for any period with totals for net, 
VAT, gross and 99 analysis codes 

INVOICE PRINT : £80 + VAT 
An add-on for PURCHASE & SALES CONTROL to print 
invoices laid out according to your own instructions, which 
you key in on the first run. 

STOCK CONTROL . £60 + VAT 
Stock lists with purchase and selling valuations, re-order 
list and list of goods needing re-ordering. 

NOMINAL LEDGER £60 + VAT 
Trial balance, profit & loss, balance sheet and 20 other 
reports from 1000 nominal accounts 

ADDRESSES £60 + VAT 
Select addresses by categories from your mailing list and 
print labels in pairs. (Labels also available). 

Dont be put off by the low prices! Write or phone for 
details: 

Electronic Aids (Tewkesbury) Ltd., Mythe 
Crest, The Mythe, Tewkesbury, Glos. GL20 
6EB. 

Tel. (0386) 831020 or (0 84) 294003 
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@ LATEST SOFTWARE DIRECT 
FROM U.S.A. 


@ PORTABLE LOW COST 
POWER SUPPLIES 


@ WIDE RANGE of 
PERIPHERALS 


Fraser Associates 
Buckingham (02802) 6087 
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PROGRAMMERS 


URGENTLY REQUIRED — 
ANY AGE! 


By software publishing company. 
Both the production of original 
material and inter-micro translation 
work required. 

UP TO 30% ROYALTIES ON ORIGINAL 
MATERIAL! 

Excellent hourly rate of pay for 
translating programs. Must be fluent 
in atleast one dilaect of Basic — plus 
a knowledge of 6502, 6809 and Z80 
assembly code an advantage. 
Please write to 


Box No. 1004 
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HISOFT PASCAL 4 
INCREDIBLE SPEED 
INCREDIBLE PRICE 


Hisott are pleased to announce their latest Pascal compiler, 
the fastest and most powerful so far, at an amazingly low 
price. 

Hisoft Pascal 4 is an almost complete implementation of the 
Pascal language as given in the Pascal User Manual and 
Report (Jensen/Wirth) including POINTERS, RECORDs and (for 
disk systems) FILEs. All major Pascal statements and data 
structures are supported together with many useful additions 
such as PEEK, POKE, USER, ADDR {returns the memory 
address of a variable) and, for tape, TOUT and TIN to store and 
retrieve variables to and from tape. 

The compiler produces 280 object code directly {i.e. no 
P-codes) and hence the resultant code runs very quickly 
indeed, 

Hisoft Pascal 4 requires only a 32K system in which to run 
(with plenty of room to spare) and can be supplied on cassette 
tape or 54” or 8” diskette to run under CP/M. The cassette 
tape version comes with its own tokenising editor and in a 
form which is easily adaptable to any 280 system. 

Hisott Pascal 4 is a powerful and high quality piece of 
software which can be used for serious program development 
— we offer it at such a low price because we believe that 
such software is normally overpriced and out of reach of the 
individual. 


Prices: 
HISOFT PASCAL 4 tape version 
{NASCOM, SPECTRUM etc.) 
HISOFT PASCAL 4 disk version 
(NASCOM, SUPERBRAIN, RML380Z etc.) 
ZDEV {a 280 development system for Gemini 
G805 or G809 disk systems) 


“Special offer for ZX SPECTRUM, HISOFT PASCAL 
£25 Please add 15% VAT 


£35 
£40 
£45 


for only 


Send for more details from: 


HISOFT, 
60 Hallam Moor, Liden, SWINDON, SN3 6LS. 
Tel. (0793) 26616 (24hr ansaphone). 
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POLYGON | 
$100 High Resolution Graphics 


Features; 
IEEE 696 512 x 512 graphics 
Latest dedicated controller for high speed opera- 
tion and ease of use. 
512 diagonal can be drawn In 700 us. 
Can display 85 x 57 characters using built in 
character generator. 
Characters may be: 
straight or tilted 
written in any of four directions 
characters may be scaled by a factor of 1 to 16 
{independently for X and Y) 
{O mapped controller does not take up user mem- 
ory space. 
Light pen facitity. 
S.A.E. for details. 
Colour option up to 16 colours 
Built and tested £180 
Please add £1.50 p&p and 15% VAT 
DATA SYSTEMS ULTANTS, 43 SIMONBURN 
AVE., FENHAM, NEWCASTLE UPON TYNE, NE4 
9UA 0632-741723 


Impact dot-matrix printer forming five-by-seven dot characters 
using an unusual system involving a single hammer hitting a rotating 
star-shaped bar. Centronics, RS-232, 20mA current loop or IEEE 
interfaces. Prints 80 characters a line at 30 cps on standard 10in. 
paper; dot graphics capability. Optional 8K buffer. Main dealer 


| Watford Electronics. 


RP 8021 from £176 
Dot matrix, impact printer, Tally roll, parallel, RS232C, 20mA, 21 
cpl, 150 lpm, 5x7 matrix, sprocket-feed option for labels. U.K. 
dealer Roxburgh Printers Ltd. 
RP 8040 from £197 
Dot matrix, impact printer, Tally roll, parallel, RS232C, 20mA, 40 
cpl, 72 lpm, 5x7 matrix, sprocket-feed option for labels. U.K. dealer 
Roxburgh Printers Ltd. 
RX8000 from £228 
Dot-matrix impact printer, friction or tractor/friction feed ver- 
| sions. Centronics, RS-232/20mA loop, 80, 96 or 132 cpi, 80 lpm 
| bidirectional logic seeking, 9x7 matrix, double-width 
characters. 
RX40 — Apple £152 
Dot-matrix thermal printer, tally roll, direct Apple II connec- 
tion, 40 cpl, 120 lpm, high-resolution graphics printing, 10 
seconds for | page. U.K. déaler Roxburgh Printers. 
SEIKOSHA 
, GP-100 £185 


S FARID (SPECTRONICS) MANUFACTURING 


TP-40 and TP-65 receive only from £660 
Thermal, matrix, uses thermal paper, cost of paper £1.80 each roll, 

seven-bit parallel interface, push-button control and self-test, 40 or 

64 cpl, 13 or 18 cps, 7x5 dot matrix. Main U.K. agent S Farid 
(Spectronics) Manufacturing Ltd. 

SMITH-CORONA 

TP-1 £500 
Daisywheel printer with Centronics or RS-232 interface. Prints at 17 

cps on fanfold or cut-sheet paper up to 15.5in. wide. 10 pitch or 12 

pitch versions giving 105- or 126-character lines. Main distributor 
Smith-Corona. 

TeLalYPE CORPORAHON 

Model 43 keyboard send/receive £800 
Impact matrix printer, uses pin-feed or friction-feed, dual RS232C 

and 20mA current loop interfaces, 132 cpl, 30 cps, 4x7 matrix on 

nine-wire printhead. Main U.K. agent Geveke Electronics Ltd. 

TEXAS INSTRUMENTS 

Main U.K. agents Taxas Instruments and Rair Ltd 

OMNI 800 series from £1,090 
Models 810, 820 and 825 to £1,650 


Dot matrix printers, uses paper, EIA, current loop, parallel inter- 
faces, 132-216 cpl compressed print (models 820 and 825), 132 cpl 
(model 810), 75 cps (model 825), 150 cps (models 810 and 820), 9x7 
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Buyers’ Guide 


northern 
computers 
offer even more 


Easy parking off the M56 
(June. 12) 


northern _ Fels 
computers iris 
oO 


Churchfield Rd., Frodsham, Cheshire 
; WA6 6RD 


® Circle No. 24¢ 


EPSON TYPE 3 PRINTERS 
SAVE £60-£80 (+VAT) on your 
superb new Type 3 printer from 
Epson. 


MICRO BOOKS 
We stock the best books from all the 
leading publishers. 


VERBATIM MINI DISKS 
We supply the world’s most popular 
mini disks at bargain prices. 


For FREE BROCHURES and PRICE 
LISTS write, stating your system, 
to: 


DATATECH LTD (PC) 


3 BRAMHALL CLOSE, TIMPERLEY, 
ALTRINCHAM, CHESHIRE, WA15 7EB. 
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Uni-directional seven-wire x five-column dot matrix, original and 
one copy, maximum paper thickness 0.2mm., uses pin-wheel 
paper feed, 70 lines per minute, 150 cps, TTL level interface, two 
paralle] output ports and one-paralle] input port. Main U.K. agent 
Almarce Data Systems Ltd. 
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Silent 700, model and 745 portable ao 
Thermal mechanism, uses thermal paper at £1.50 per 100ft. roll, 
integral acoustic coupler, EIA interfaces, 80 cpl, 30 cps, 5x7 matrix 
Silent 700, 743 Keyboard send/receive version EH INGbs) 
Thermal mechanism, uses thermal paper at £1.50 per 100ft. roll, 
EIA, 20mA current loop interfaces, 80 cpl, 30 cps, 5x7 matrix 
TRANSDATA 
313 Receive only £790 
Dot matrix mechanism, uses thermal paper at £60 per box of 24 rolls 
x 150ft. RS232C and parallel interfaces, designed for use as VDU 
hard copy, 80/132 cpl, 30 to 45 cps, 7x5 matrix. Main U.K. agent 
Transdata Ltd. 
TRANSTEL COMMUNICATIONS _ 
| AR receive only POA. 
Dot matrix, uses standard teleprinter paper, V24, current loop 
interface, 80 cpl, 30 cps, 7x5 matrix. Main U.K. agent Transtel 
Communications Ltd 
UNITED SYSTEMS CORPORATION 
Main U.K. agent Aviquipo Ltd. 
| DigiTec 6320 £483 
Electro-sensitive dot matrix, electro-sensitive line roll paper at 
£1.80 per roll, RS232C or isolated 20mA current loop, 21 or 32 cpl. 
prints two lines per second, 1,200 Baud receive, 5x7 matrix 
DigiTec 6330 £42] 
Dot matrix, electro-sensitive paper at £1.80 per roll, 8-bit parallel/ 
character serial, 2] or 32 cpl, 5x7 matrix 
DigiTec 6410 £237 
| Dot matrix, electro-sensitive paper at £1.80 per roll, RS232C or 
20mA current loop, 2! or 32 cpl, two lines per second, 5x7 matrix 
DigiTec 6420 £237 
Dot matrix, electro-sensitive paper at £1.80 per roll, 8-bit parallel 
serial, 21 or 32 cpl, prints two lines per second, 1,200 Baud receive, 
5x7 matrix 
DigiTec 6450 £266 
Dot matrix, thermal paper at £1.80 per roll, RS232C 20mA current 
loop, 21 cpl, prints two lines per second, 110 or 300 Baud receive, 
5x7 matrix, 
DigiTec 6460 £266 
Dot matrix, thermal paper at £1.80 per roll, eight-bit parallel serial 
21 cpl, two lines per second, up to 1,000 Baud receive, 5x7 matrix 
DigiTec 6550 £289 
Dot matrix, thermal paper at £1.80 per roll, RS232C or 20mA current 
loop, 21 or 32 cpl, prints two lines per second, 110 or 300 Baud 
receive, 5x7 matrix. 
VECTOR GRAPHIC : 
MP printer £599 


EXPLORE . . . with your PET 


DISCOVER AND BE FASCINATED BY THE ANALOG WORLD 
AROUND YOU! With the $$L043 Analog to Digital Converter, a wide 
variety of sensors eg. PECs, LDRs. thermistots & pots can be easily in- 
terfaced via your USER port. 

FEATURES 
@ 8 bit resolution 
@ current source for direct R/V conversion 
@ diff amp for versatile interfacing 
@ single supply low power operation 
@ lamp/relay driver output with LED 
@ requires only 2 USER port lines 
This high quality unit comes complete on a GRP board with screw ter. 
minal connexions, operating instructions and fast machine code pro- 


| grams for measuring & pap ical display. 
sot 


Price £12. 
GOT THE S$SL043 ADC? 
then enhgnce your Interfacing capabilities with these two new 
products: 
@ SSLO44 1/0 EXPANDER 


including Carriage & VAT 


Featuring 4 Analog channels plus 8 high current relay/lamp driver out- | 


puts with LEDs 
®@ SSLO45 Joystick controller featuring two joystick channels to place 
characters on the screen exactly where you want them SAE for details 
& price to: 
Supervisory Systems Ltd. 
‘Treetops’, Brooms Green, Dymock, Gloucester GL18 2DP 
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WALTERS MICROSYSTEMS 


Dolphin BD-80P £525 
Impact, dot matrix, adjustable sprocket feed, any one of three 
interface choices, 10 characters per inch, 80 cpl, full ASCI cha- 

racter set, self-testing, 64 graphics characters, 9x7 and 11x7 
matrices, double-width characters, bi-directional printing. Main 

U.K. dealers Texas Instruments or Walters Microsystems. 

Dolphin BD-136 £1,200 
Impact, dot matrix, forms tractor, fully interfaceable, 136-226 

column width, full graphics capability, 7x9, 9x9 matrices, 32 user- 
definable characters plus full ASCII set, data-formatting functions, 

fully logic seeking, self-testing. U.K. dealers Nexos. 


SOFTWARE 


utility, business & games 
cassettes, eg 

BASIC-C. Keypad, single key entry, auto, 
renumber, delete, find, show error, append, 
trace etc £12. 
WORDPROCESSOR. Prints eg individually 
addressed letters with personalised 
introduction, addressed labeis etc £9. 


SAE for price lists by return 


David Computer Software 
38 South Parade, Bramhall, Stockport. 


@ Circle No. 250 


WENGER DATENTECHNIK _ a 


Co nnau g ht Sole U.K. distributor Access Data Communications Ltd 
. Print Swiss Matrix Printer from £700 
Com puting Ltd . Dot matrix RS232C, 20mA, 60mA and parallel interfaces, Centro- 
Video Genie + Molimerx nics-compatible, 80 cpl, constant throughout 80 cps, 55-1000 lines 
Superbrain + Graffcom + Micropro per minute, 7x7 matrix. KSR version also available 
Systime S500 Business Systems Penny & Giles hard copies from £365 
for price list send SAE to — Electro-static RMP paper 127mm. x 70m. at £3.50 per roll, RS232C, 
CONNAUGHT COMPUTING LTD, current loop option, 80/40/20 cpl, 80 columns, 110 lines per minute, 


FREEPOST, 8x5 line printer, 5x7 message printer matrix. 
FLEET, ALDERSHOT, 
HANTS GU13 9BR 
(no stamp needed) 


Tel: Fleet (02514) 22618 
@ Circle No. 251 | WHYMARK INSTRUMENTS 


Main U.K. agent Whymark Instruments Ltd 


“TX GRAPHICS Model 201 £440 
PROGRAMMING MADE EASY” Dot matrix, Tally-roll paper printer, IEEE, RS232C, serial, and 


| parallel interfaces, 40 cpl, 40 cps, 52 character set with four- 


Al ae A4 Manual, 24 sag packed pao character sizes. 
raphics Programming techniques and ideas for games , 
and ‘serious’ Programs, Witen in ‘easy to understand’ Model 204 label printer £515 
pt illustrated at Dot matrix, impact printer for self-adhesive labels, IEEE, RS232C, 
air on > serial and parallel interfaces, 40 cpl, 40 cps, 52 character set with 
Information Graphics Wily y , 8 four-character sizes. 
etch Pads. ; : . n " 
Saving your ‘Art. \  & Model 3011 ticket/form printer £690 
prilgeenis interesting. ess |: Dot matrix, plain paper, options automatic date and time, IEEE, 
es dy ek 2 er RS232C, 40 cpl, 40 cps, 52 character set with four character sizes. 
rinter Graphics : 6 owe 
Model 501 rack-mounting printer £625 


: Dot matrix plain paper, options automatic date and time, IEEE, 


RS232C, 40 cps, 40 cpl, 52 character set with four character sizes. 

Model 801 80/120 column printer £750 
=. as Dot matrix, plain or fan-fold paper, proportional spacing up to 120 

@ Circle No. 252 | Gp), 120 cps, bi-directional printing, user-definable character set, 


up to 4K selectable character fonts, graphics, and user-definable 
Bookl<eeper 


characters, also available; very large characters seven lines high. 
A simple self-contained account- 


ing system — available now on 
CP/M-based microcomputers. 


19 Borough High Street, 
London SE1 9SE. Oe 


“” 


| Alphabetical list of suppliers 


Supplier Address 
BookKeeper will help you to maintain Access Data Communications Unit 17, Eskdale Road, Uxbrid 
; ' . ge Industrial 
orderly books of account — without : : 
the complexities of a fully integrated Ltd, Estate, Uxbridge, Middlesex UB8 2RT. 
ledger system. 0895-3083] 
: Almarc Data Systems Ltd, Great Freeman Street, Nottingham NG3 1FR 
For further details, contact: 0602-52657 
Pen pled ae eee Ltd., Amber Controls Ltd, Central Way, Walworth Industrial Estaté, 
mae 0264-65951 Andover, Hampshire 
Tel: 01-794 3886 Anadex Ltd, Weaver House, Station Road, Hook, Hampshire 
Dealer enquiries welcome 025672-3401 RG27 SHU 
Aviquipo of Britain Ltd, St. Peter's Road, Maidenhead, Berkshire 
@ Circle No. 253 | 0628-34555 SL6 7QU 
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Bytech Ltd, 
0734-61031 


Cable and Wireless 
01-928 0261 

CDP Consultants Ltd, 
0799-85 617 

Cifer Systems Ltd, 
0225-704502 

Clary Ltd, 

01-680 2222 

Comma Computers, 
0277-811 131 


Dacoll Engineering 
Services Ltd, 
0438-438 1/0506-56565 
Datac Ltd, 

061-941 236/2 


Data Design Techniques Ltd, 


01-207 1717 

Data Dynamics, 

01-848 9781 

Data Efficiency Ltd, 
0442-40571/2 

01-848 9781 

Data General Ltd, 
01-572 7455 

Dataplus Ltd, 
0242-30030/37373 
Datarite Terminals Ltd, 
01-590 1155 

Datatrade Ltd, 
0604-22289 

Davinci Computers Ltd, 
01-952 0526 

Diablo Systems Ltd, 
04862-71991 

Digitronix Ltd, 
0908-566888 

Discom Trading Company, 
0386-3591 

DRG Business Machines, 
0934-416392 


Duplex Communications, 
0455-20913) 


Electrographic AV Ltd, 
01-573 1826 

Epson (U.K.) Ltd, 
01-900 0466 

Extel, 

01-739 2041 


Facit Ltd, 
0634 401721 
Fortronic Ltd, 
0383-823121 


Geveke Electronics Ltd 
04862-71337 


Heath Electronics (U.K.) Ltd, 
0452-29451 


ISG Data Sales Ltd, 
95-57955 


ITT Electronic Services, 
0279-26777 

ITT Business Systems, 
0273-507111 

Kode Services, 
0249-81377] 


Buyer's Guide 


Suttons Industrial Park, London Road, 
Earley, Reading, Berkshire RG6 1AZ 


83 Blackfriars Road, London SE1l 8HQ 
Wicken Road, Clavering, Essex CB11 4QT 


Avro Way, Bowerhill, Melksham, Wiltshire 
SN12 6TP 

12-14 Lower Addiscombe Road, Croydon, Surrey 
CRI 6AG 

West Horndon Ind Park, West Horndon, Essex 
CM13 3MJ 


Gardners Lane, Bathgate, West Lothian 


Tudor Road, Broadheath, Altrincham WA14 5TN 


12 Leeming Road, Borehamwood, Hertfordshire 
WD6 4DU 
Data House, Springfield Road, Hayes, Middlesex 


Computer Division, Finway Road, Hemel 
Hempstead, Hertfordshire HP2 7PS 


3rd and 4th Floors, Hounslow House, 724-734 


London Road, Hounslow, Middlesex TW3 1PD 
39-49 Roman Road, Cheltenham GL51 8QQ 


Caldare House, 144-146 High Road, 
Chadwell Heath, Essex RM6 6NT 


17 Billing Road, Northampton NN] 5AW 
65 High Street, Edgware 


Regent House, 20 The Broadway, Woking, Surrey 
GU21 5AP 

10 Burners Lane, Kiln Farm Industrial Estate 
Milton Keynes 


Dresden House, 5] High Street, 
Evesham, Worcestershire WR11 4DA 


13-14 Lynx Crescent, Winterstoke Road, 
Weston-super-Mare, Avon. 

2 Leire Lane, Dunton Bassett, 
Lutterworth, Leicester 


Printinghouse Lane, Hayes, Middlesex UB3 1AP 


Dorland House, 388 High Road, Wembley, 
Middlesex HA9 5UH 

Engineering Division, The Exchange Telegraph 
Company Ltd, 73-75 Scrutton Street, London 
EC2 4TA 


Maidstone Road, Rochester, Kent ME] 30N 


Donibristle Industrial Estate, Dunfermline 
RMC House, Vale Farm Road, Woking, Surrey 
Bristol Road, Gloucester GL2 6EE 


Unit 9, Fairacre Industrial Estate, 
Dedworth! Road, 


Windsor, Berkshire 
Edinburgh Way, Harlow, Essex 


Crowhurst Road, Hollingbury, Brighton 
BN1 8AN 
Station Road, Calne, Wiltshire SN11 OJR 
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MICROCOMPUTERS PRINTERS ACCESSORIES 
BUSINESS FORMS STATIONERY 


SAMPLE PRICES 

8” or 54” Diskette Envelopes and Binder Set £7.50 + p.p 
10 clear viny! anti-static envelopes, each holds 2 diskettes, 
contained within a binder. 

Additional Envelopes (10) 

IBM Personal Computer 

Mannesmann Tally MT 120 

Mannesmann Tally MT 140 

Epson MX80F/T-3 

Epson ye 3 

Anadex DP95! 

Ricoh RP1600(8) (4K buffer) 

Ricoh Flowriter QD 


MORE PRICES AVAILABLE ON REQUEST 
Telephone 051-236 9059 
Orders (with p.p.) to: 
175 THE ALBANY, 


COMPUTER 
PRODUCTS LiverrooL Ls oHD 


( p.p. ACTS ROR DULErS! Printers — £20, Binder Sets 
— £2 per order). 


® Circle No. 254 


the lowest 
prices 
anywhere 
FLOPPY DISK DRIVES 
51” TANDON + CDC 
Shugart Compatible 
SINGLESIDED-DOUBLE DENSITY £95 
DOUBLE SIDED- DOUBLE DENSITY£165 


SYSTEMS 


encOuel 


ENCOTEL SYSTEMS LTD, 7 IMPERIAL WAY 
CROYDON AIRPORT IND EST, CROYDON 
Tet: 01 686 9687/01 680 6040 (6 lines) 
Telex: 8951921 ENCO G. 


®@ Circle No. 255 


B38C SOFTWARE 


EDUCATIONAL — 1 {5-9 years) A/B £8.05 
EDUCATIONAL — 2 {7-9 years) A/B £8.05 
Hours of fun and learning for children 
Animated graphics will make eileen enjoy maths, 
spelling, clock, memory gai etc 
GAMES OF LOGIC AND CUNNING ‘AB £9.20 
For children and adults alike. 
SUPERLIFE B £9.20 
Fast (machine code) version in a large universe. 
UTILITIES 4/B £8 
An assortment of useful procedures:— date 
conversion, Input and ealaeeon routines, graphic 
routines, sorts and many m 
“** SPECIAL “OFFER ‘led 

Any 3 cassettes for £20.70 
Add 50p p/p per order. 
Please state whether Model A or B and quote 
reference PC12 
Cheque/PO to GOLEM LTD, 77 Qualitas, Bracknell, 
Berks, RG12 4QG. Tel. 0344 50720. 


@ Circle No. 256 


Make a note of the date or write for advance 
tickets to Mike Johnston, 71 Park Lane, 


oto ae 


eee a (enclosing aS.A.E.) 

oe Admission charges are 
75p for adults or 

50p for kids (under 14). 
Please make cheque, 

P.O. payable to ZX 

Microfair. 


«=q~J Saturday 8th December at the 
J New Horticultural Hall, 


Greycoat Street, London SWI. 
One day- 10am to 6pm. 
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VIDEO GENIE — TRS80 
SOFTWARE LIBRARY 


25 great programmes as on one C40 
cassette — Games and Utilities, Basic 
and Machine code — Full 16K pro- 
grammes — Adventurers, Arcades, 
Puzzles and 3D Mazes — Something 
for everyone for only £8.50 inclusive. 
Send an S.A.E. for full details. 
J. T. WILSON, DEPT (PC), 

9 Cotswold Terrace, 
Chipping Norton, Oxon. 
Tel: 0608-3059 
(9am-8pm Mon.-Sat.) 


®@ Circle No. 258 


EDUCATIONAL 
SOFTWARE 


150 coordinated Maths programs 
available for all popular microcomputers 
and for all ages. Prices are from £5 for 4 
programs to £90 for 50 programs on 6 
discs (Master Maths). Software is reliable 
and sells worldwide. Phone or write for 
free catalogue. 

G. Ludinski B.Sc(Hons) AMBCS 
~~ 26 Avondale Ave., 
Staines, Middx. 

os Tel: (0784) 58771 


@ Circle No. 259 


131 Market Street, Chorley, Lancs. 08872-78376 
®@ Circle No. 260 


MICROCOMPUTER INSURANCE 


Comprehensive cover at a reasonable 
premium: 


@ All Risks Cover (incl. Transit) — up 
to £8,000 for £20 

@ Increased Cost of Working — to 
reinstate lost data 


@ Breakdown & Derangement — 
alternative to maintenance agree- 
ment 


Write with details of equipment to: 


Geoffrey Hoodless & Associates 
Freepost (no stamp required) 
Woking 

Surrey GU21 3BR 

Tel: Woking (04862) 61082 (24 hrs) 
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MBS Terminals Ltd, 
09323-53151 

Memec Systems Ltd, 
084421-3149 


| MIBF 
| 0734-415191 


Micropute, 
0625-612759 


Microsense Computers Ltd, 
0442-48151/41191 


Northamer the Printer People 
Ltd, 
0372 62071 


Newbear Computing Store, 
0635-30505 


Nexos U.K. Ltd, 
084421-3151 
Penny & Giles Data 


Recorders Ltd, 
042-5271 511 


Peritronic Ltd 
0506 410041 


Peripheral Hardware Ltd, 
021-745 3033 


Qume (U.K.) Ltd, 
0734 384646 


Rair Ltd, 
01-836 4663 


Robox (Office Equipment) Ltd, 


041-221 5401 


Roxburgh Printers Ltd, 
07973-3777 


Russet Instruments Ltd, 
0734-868 147 


S. Farid (Spectronics) 
Manufacturing Ltd, 
02013-77377 


SEN Electronics 
09328-66744 


Smith-Corona 
01-965 7766 


Stack Computer Services Ltd, 
051-933 5511 


Teleprinter Equipment Ltd, 
044282-4011/9 


Terminal Display Systems Ltd. 
0254-662244 
Texas Instruments Ltd, 


0234-67466 


Transdata Ltd, 

01-403 5115 

Watford Electronics 

0923 

Wilkes Computing Ltd 
0272-25921 

Whymark Instruments Ltd, 
07372-21753 


X-Data Ltd, 
0753-72331 


Aldwych House, Madeira Road, West Byfleet, 
Surrey KT14 6BA. 
Park Industrial Estate, Thame, Oxon 


Barclays Bank Chambers, Pegg Lane, Kirkgate, 
Tadcaster, North Yorkshire 


Catherine Street, Macclesfield, 
Cheshire SK11 6OY 


Finway Road, Hemel Hempstead, Hertfordshire 
HP2 7PS 


3-5 Dawes Court, Esher, Surrey KT10 90A 


49 Bartholomew Street, Newbury, Berkshire 
3 Jefferson Way, Thame, Oxfordshire OX9 3FU 


Mudeford, Christchurch, Dorset BH23 4AT 


Lomond House, Almond Vale, Livingston, 
Scotland 


Unit 13, Monkspath Industrial Park, 
Highlands Road, Shirley, 
West Midlands B90 4NY 


Bridgewater Close, Reading, Bekshire 
30-32 Neal Street, London WC2H 9PS 


Unit 14, Anderston Shopping Centre, 
Glasgow G2 7PH 


22 Winchelsea Road, Rye, E. Sussex 
TN31 7BR 


Unit 1, Nimrod Way, Nimrod Industrial Estate, 
Reading, Berkshire RG2 OEB 


Dawkins Road, Industrial Estate, Poole, Dorset 
BH15 4JY 


5 London Street, Chertsey, Surrey 


SCM House, North Circular Road, 
Stonebridge Park, London NW10 7SS 


290-298 Derby Road, Bootle, Liverpool L20 8LN | 


70 Akeman Street, Tring, Hertfordshire 
HP23 6A] 


Hillside, Whitbrik Estate, Blackburn, 
Lancashire BB] 5SN 
Manton Lane, Bedford MK41 7PA 


Battlebridge House, 87-95 Tooley Street, 
London SEl 2RA 


33-35 Cardiff Road, Watford, Hertfordshire 
WD1 8ED 

Bush House, 72 Prince Street, Bristol BS1 4HU 
6 Holmsdale Road, Reigate, Surrey RH2 OBO 


750-751 Deal Avenue, Slough Trading Estate, 
Slough, Berkshire SL! 4SH 
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COMPUTER CASE 


SUPER 
BOARD 
TANGERINE 
ETC 
QUANTITY 


ENQUIRIES DISCOUNTS 


WELCOME 


5)" drives 8" drives 


All single board computer housing problems are over. 
All your existing and future expansions will find aneat 


home for life. The case will house two 5} drives. En- 
quire for 8" drives. For fuller details and photo enclose 
S.A.E. Case size 24°‘ deep 21’ wide 8} high at the 
rear. Disc Drives. BBC and all above named com- 
puters. Also any others using Shuggart interface 53°" 
s.s. — £139 apply for dual drive and D.S. drive prices. 


27 WYCOMBE RD 
LONDON N17 


9XN 
01-801 3014 
24 hour 
ANSAPHONE 


MAIL ORDER 
ONLY 


VIEWING BY 
ARRANGEMENT 


Stlent____ 


COMPUTES 
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POLYGON | 
$100 High Resolution Graphics 


Features: 
tEEE 696 512 x 512 graphics 
Latest dedicated controller for high speed opera- 
tion and ease of use. 
§12 diagonal can be drawn in 700 us. 
Can display 85 x 57 characters using built in 
character generator. 
Characters may be: 

straight or tilted 

written horizontally or vertically 

characters may be scaled by a factor of 1 to 16 
. {Independently for X and Y) 
|O mapped controller does not take up user mem- 
ory space. 
Light pen facility. 
Bare Board, Prom & doc. 
Monochrome A&T £210.00 
Colour (4bits/pixel) A&T £310.00 
Please add £1.50 p&p and 15% VAT to total 
DATA SYSTEMS CONSULTANTS, 43 SIMONBURN 
AVE., FENHAM, NEWCASTLE UPON TYNE, NE4 
SUA 0632-741723 
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WANTED 


DRAGON 32 
and 
NEWBRAIN 
original software 
Top royalties paid 
by expanding International 
Software House 


Telephone in confidence 
01-278 3838 
01-278 5285 


S.A.E. for details. 
£o5-05) 


@ Circle No. 264 
CHALLENGE AND PROFIT 


POOLS PREDICTION 


“Computer aided forcasting can significantly in- 
crease the chance of winning’ 


THE DATA... 


* Available for your analysis — the complete record 
of all English Football League games 1977-82 
{20,280 matches). 
* Not simply win-lose-draw record, but the actual 
scores and dates, allowing sophisticated analysis. 
* Simple numerical array format. 
* Full documentation. 
* Supplied with starter analysis programs in BASIC 

and PASCAL. 

*TAPES (2 years data) £7.50 

*DISCS (5 years data) £15.00 
*Apple DOS/Pascal *Pet *TRS80 *DRAGON 
*ZX81 16K *Spectrum *others — please enquire 
Selec Software, 37 Councillor Lane, Cheadle, 

Cheshire, SK8 2HX. 061-428 7425. 
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MINI & MICRO COMPUTER 


INSURANCE 
* All Risks and Transit 
* Breakdown 
* Increased Working Costs 
* Maintenance Agreement not a 
requirement 


VERY COMPETITIVE RATES 
e.g. £10,000 cover incl. breakdown £100 


* Immediate cover by telephone 


Sleep Easy, call 
FRANK BUTLER AGENCIES LTD 

8A Church Side, Mansfield, Notts. 
Telephone: 0623 653227 
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| SCIENTIFIC SUBROUTINE _| 
LIBRARY 


VOLUME 1 — 

STATISTICS AND FITTING FUNCTIONS 
Mean, Standard deviation, normal distribution, par- 
tial expectation, Chauvenets criterion, least 
squares fit to polynomial, least squares fit to an ar- 
bitrary function, least squares fit optimised for 
repetitive fits to same function, covariance matrix, 
chi-squared Statistic, matrix inversion, solution of 
simultaneous equations by Gaussian reduction and 
Gauss-Seidel iterative methods. 

Manual including full source listings with im- 

plementation notes and documentation — Volume 

18 (BASIC) £25 Volume 1P (PASCAL) £30 Software in 

iy (8" SSSD) or DEC RX01 (RT-11) Formats £75 + 
AT. 


MICRO LOGIC CONSULTANTS LTD. 
57, Statlon Rd., Southwater, 
Horsham, W, Sussex 
Telephone: 0403 731818 


@ Circle No. 267 
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sos HIKERS 


t NEW NAME IN 


CAL. q XY 


LAX a4 ON 
CASSETTE AND FOR SPECTRUM 


A 
VAT 


£1 L 


(0702) 43568 
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SEARCHING FOR BEST PRICE 
FOUND BEST PRICE... .. GO TO ORCHARD 


CASSETTE Our own 
transport 
delivers 
nation- 
wide 
weekly, 
DISK DRIVES All you 
2031 need is 
4040 
8050 
8250 
9060 
9090 


PRINTERS 
4022P 

8023 

$300 


our Best 
Price 
Quotation. 
Contact 
us now! 
For super 
service. 

B0COL.BIDIR 

136COL 

OAISY 


Our price is unprintable. 
Contact NOW for best price quotation. 


tf you know what you want why wait? 


ORCHARD COMPUTER SERVICES 


ORCHARD HOUSE, 21 ST. MARTINS ST., 
WALLINGFORD, OXON. 


TEL: WALLINGFORD (0491) 35529 
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TEXAS TI99/4A, complete speech, 10 
games modules, joysticks, extended basic, 
teaching cassettes for Basic and Extended 
Basic, perfect condition, £450. Tel. 01-381 
2847, evening only. 


ZX81 Sinclair built, 16K, printer, 5 casset- 
tes, learning lab. £100. Tel. 01-381 2847, 
evenings only. 


RML 380Z Microcomputer with Double Disk 
drive and High Resolution Graphics. Z80 
Assembler, Text Editor with formatter CP/M 
Disk Operating System. Never used (still in 
box). £1,700 o.n.o. Contact Mr. Wigg, San- 
don School. Chelmsford 73611. 


8" DISC Drives, Ex-equipment, working, 
with cabinet. Details 0202-764724 after 
6pm 


TRS8O/VG. ‘‘Basic-calc’’ — Basic matrix 
spreadsheet program for 16K LII with full in- 
structions £4.95. ‘‘Personal Finance’’ 
allows up to 28 user defined accounts, stan- 
ding order payments etc. £4.95, Both for 
£8.50. D. Garvin, 23 Fieldway, Liverpool 
ETS 7LUr 


CASSETTE Noise Filter. It takes the hiss out 
of the quite bytes of your programs. It helps 
loading programs. Build and experiment with 
our kit for only £9.50 from A. Tselentis, 37 
Princes Pk Ave., London NW11. 


COMPU/THINK duai disc drive with con- 
troller board, cables for Pet 2001. Perfect 
condition. £175 ono. Tel. (0444) 455177 
after 5.30. 


BEST Graphics anywherel Tektronix 4052 
micro and 4631 hard copy unit including 
tapes, manuals etc. £4,995 for quick sale. 
01-390 0152. 


MINIS AT MICROS PRICES: 01-450 9763 
(eves) 

ADLER TA1000 comprising: 260 dot matrix 
LPT, 12’’ Green VDU (screen on turntable), 
4x 8 inch floppy disk drives + ctrir. 16/32K 
Core memory, mainframe, power supplies, 
all in attractive cabinet/s. £650.00 ono. 
DEC PDP 8 (System 310) comprising: VT50 
VDU, Dual RXO2 floppy disk drives, & ctrir, 
async. interface (3 spare ports), 8K core 
(you could fit up to 256K MOS) complete 
with specially made furniture; £800.00 ono. 
PET 2001 Micro: 8K smal! keyboard — built- 
in cassette, deal first time user; £275.00 
ono. Can deliver in London. Cali 450 8763 
(eves). 


TWIN 8’ SS Doubie Density Shugart 
SA801's, boxed, as new, manuals £495. 
iBM Golfball Vie) Typewriter £145. 
Oscilloscope £35. Keyboard £15. 0273 
606755 Phil Culverhouse. 


ABC-24 twin-floppy, 280A, CP/M + Dosket 
Operating Systems + Software. 18 months 
old. Cost £3,500 new, accept £2,000 ono. 
Telephone: 021 553 7431. 


ITT 2020 48K Palsoft, integer firmware 
card, Apple Il disk drive, centronics printer, 
software, games paddles, full documenta- 
tion, all excellent condition. £750. South 
Benfleet (03745) 4508 after 6pm. 

APPLE !I, plus 48K disk drive, TV 
modulator, software, books, disks. £1,000 
ono, 051-489 8727. 


PET 3032 (Basic 4), toolkit, plcchip, Micro 
X, sound, cassette, 200 programs. Offers. 
01-952 0815. 

FULL 6502 ASSEMBLER — PET or VIC; 16K 


expansion required. Enter, Edit, Assemble, 
Load, Save Source Code or Memory etc. 


Labels, Hex, Denary. Full instructions. 
Cassette £6.00. Cheques to: P. Horton, 64 
Main Street, Sedgeberrow, Evesham, 
Worcs. 
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JISIKING 


FOR THE FINEST DISKS & ACCESSORIES 


All disks are factory fresh and Individually certified 100% error-free 


FREE OFFERS 


NOW FREE with EVERY TEN-PACK of disks 

from DISKING:- 

1. The ganuine “EGLY’ LIBRARY BOX worth 
at least £2.00 

2..The 24 page PVC bound DISKING DISK 
DIRECTORY ‘priceless' 

3. The Ultrafine Writing DISKING OISK- 
WRITER worth 45p 


**PLUS PERSONALISED PEN SERVICE far 
5+ ORDERS’? 


5-9 Ten-Packs you will also 
recelve a BRUSHED CHROME PAPERMATE 

N, and for 10+ Ten-Packs the GOLD 
PAPERMATE PEN. EITHER PEN may be inl- 
tislled FREE, please state letter required. The 
two tone GOLD PEN comes in Maroon, Black 
or Brown, piesse state colour prefarence, 


When orderin, 


ae 
on 


SUPERBRAIN SOFTWARE 
‘DATAKING’. 


Mere at last; ‘(DATAKING’ is a POWERFUL yet 
SIMPLE to operate REPORT WRITER, for use with 
fixed length record files, such as those created by 
Wordstar & Datastar. . 

‘DATAKING’ wili ‘pull’ ANY date from such records, 
and columnate the way YOU want it. with user 
defined headings, totals & averages. 

‘DATAKING’ will also generate SELECTIVE RE- 
PORTS. by allowing the user to apply numerical 
limits to ANY data item within that file, 
FORWARDS, BACKWARDS, RESTART, PRINT, 
STOP-PRINT, CHANGE MODE & EXIT DATAKING 
are only over ONE or TWO buttons away ANYTIME 
“DATAKING’ has no one-way dead-end roads. 
“‘DATAKING’ is ONLY available from DISKING IN- 
TERNATIONAL; any other vendor In the U.K. is a 
Dirste, and reks certain litigation, 
Excluding VAT 

DATAKING complete package 
DATAKING User Manual only 


.€89.00 
-£10,00 


VERBATIM ‘Datalife’ are the World’s 
favourite media. Minidisks are all double 
density with hub ring reinforcement. 


5.25" DISCS 
£X VAT 
MD525 S/Sided 40 track £18.95 
MD550 D/Sided 40 track £24.95 
MD577 S/Sided 77 track £26.95 
MD557 D/Sided 77 track . £34.95 


10 & 16 Hard Sector at same prices 


8” DISCS 
EXC, VAT 
FD34-1000 S/Sided S/Density £22.95 
FD34-9000 S/Sided S/Density £28.95 
FD34-8000 S/Sided D/Density .. £29.45 
FD10-4008 D/Sided S/Density .. £34.95 


DD34-4001 D/Sided D/Density . £34.95 


*For Critical applications 
32 Hard Sector at same prices 


SUPERLUXE DISK LIBRARY 


Manufactured exclusively for us to our own design, 
the SDL keeps your valuable disks flat & dust free 
while at the same time allowing you instant viaual 
selection of eny single disk. She standard SOL 
holds 20 disks, while the SDLX holds 26 disks The 
SOL may be uprated to an SDLX retrospectively. 
They come individually boxed complete with in- 
structions & self adhesive spine label. 


SDL only £9.95 SOLX only £11.95 
QTY SOL Prices: for SDLX add £2.00 
1-4 59 10-19 20-49 50-99 100» 
3.95 £9.45 £8.95 £860 £7.90 £7.15 


Uprating Conversion Kit . £2.00 


U.K. P&P RATES EXC VAT 
Minidisks 1-2 PACKS each pack @ %e 
Mindisks B 9 PACKS each pack 8 50, 
Minidaiak 3-5 PACKS sech pack nv 15p 
Minidisks 10-» PACKS * POST FREE 

© disks 1-2 PACKS each pack @iin 
disks 3-5 PACKS each pack @Mp 


© disks 6-9 PACKS wech pack 
& disks 10+ PACKS 


LBS 5.25" Library box 1-4 of 40p 
LBS 5.25" Library box 5-9 off ) 0p 
LBS 5.25" Library box 10+ @ 2p 


1B8 8" Library box 1-4 off 
LNG & Library box 5-9 off 45p 
LB@ 8" Library box 104 off 
For CKS 5.25° Cleaning kit rear Minidisk postal rates 10+ 
POST FREE 

For CK8 8" Cleaning kn reed & disks postal retes 104 POST 
FREE 


For SOL of SDLX (5 25" version ontyt reed Minidiak postal 


rates - 
OATAKING SOFTWARE 
DATAKING USER MANUAL 


URGENT ORDERS 


Either post your cheque not forgetting to 
stamp it FIRST CLASS. or telephone your 
order with credit card No., mentioning in 
either instance that your order is URGENT. 
You may thén pay FIRST CLASS POST for 
your goods, if required. 


post free 
post tree 


FIRST CLASS RATES EXC VAT 
First TEN-PACK (Mini or 8”) . £1.80 
Second & subsequent £1.30 
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NORMAL ORDERS 


We accept Armed Forces and all Ministry or 
Defence Establishments orders over £50.00 
in value. Atl other customers cheques with 
order please payable to DISKING. if you are 
a large estalishment, and can not raise 
cheques without an invoice please post or 
telephone us your order, and we will send a 
pro-forma invoice by return, for your 
acCounts department to pay against 


CREDIT CARD ORDERS 


We welcome Acces {Mastercharge}, Barc- 
laycard (VISA) & Diners Club International, 
and there is NO credit card surcharge. You 
may write your c/card No. on your order or 
telephone the order day or night, 365 days a 
year. You may speak for as long as you like, 
and don't forget to give full details of what 
you wish to purchase, your credit card 
number, credit card holder's name & 
address, and delivery or invoice address if 
different. 


DISKING INTERNATIONAL FREEPOST LIPHOOK HANTS GU307BRUK TEL (0428) 722563 


If you have not yet tried the NEW 
MEMOREX media, you are in for a sur- 
prise. Just arrived are their latest for- 
mulation diskettes, and customer feed- 
back suggests that they are very conser- 
vatively rated!.5.25" all hub ring 


5.25" DISCS 


EXC VAT 
3431 S/S S/Density 40 track . £18.45 
3481 S/S D/Density 40 track .... £21.45 
3491 D/S D/Density 40 track F e2a95 
3504 S/Sided 77 track** -£26.95 
3501 D/Sided 77 track** AREER REE 


10-& 16 Hard Sector at same prices. 
8” DISCS 


3064 S/Sided S/Density £20,95 
3090 S/Sided D/Density £23.95 
3101 D/Sided S/Density £25.95 
3102 D/Sided D/Density £29.95 


32 Hard Sector at same prices. 


DISK DRIVE HEAD CLEANING KITS 


Prevent nead crashes and ensure efficient error- 
free operation. Enough for 26 bi-monthly cleans & 
@ lot Cheaper than a service call 


CKS for 5.257 disk drives. 
CKB for 8” disk drives. 


Tel (0428) 722563 Telex 849131 Telber G 


.£16.50 
£17.00 


PLASTIC LIBRARY BOXES 


disks in tons — Unbeatable — (Free with every ten 
disks ordered} 


LBS for Minidisks 
LB& for B diaks . 


ATTENTION THE TRADE 


Piease wirte 10 ys on your letter headed paper, and ask for 
‘our speciat trade prices and offers. 

If you are setling sottware OR hardware. you Can give your 
products the ultimate in presentetion by offenng your 
personalised disks, disk envelopes. disk & document ring 
binders and of course ® personalised Superiuxe Dis! 
Library. Ask for our Vendor Branding leaflet. 

Your colour PVC, printing and design makes your package 
professional, 


STOP PRESS 


8" Diskettes NOW stock- 
ed. Credit Card Sur- 
charges ABOLISHED RE- 
DUCED prices AGAIN! — 
See our post & package 
rates — The more you 
buy, the cheaper it gets. 
QUALITY MAINTAINED 
ALWAYS 


To: DISK WNG FREEPOST, Liphook, Hants, GU30 7BR, U.K. 


QTY DESCRIPTION 

TOTAL GOODS VALUE EXC. VAT 

TOTAL DELIVERY AND INSURANCE 

SUB TOTAL EXC, VAT 

VAT 

VALUE OF CHEQUE PAYABLE TO DISKING 
Name: 
Address: 


Please charge my credit card No: 


ae a 
fe re WELCOME 
ones OU 
ereecarOru. 


PRICE EXC VAT 


CMa Mac Blac Bac ac Bl Bi ac) 


Tel No: 


PC12 
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The genuine Egly Box that stores end protects your 


Sr i ee a 


computing 


Next Month 


Like pocket calculators, micros are getting smaller, and 
the portable computer is becoming an important part 
of the scene. We've been looking at what's available, 
from the truly pocketable to the just-about-carryable 
Osborne 1. 

PLUS on interview with Adam Osborne, the man who 
brought portability to business computing. 


Fortune 32:16 


On test — a high-powered multi-user, multi-tasking 
micro which offers 8 bits more than the Sirius or IBM 
PC and comes with UNIX. But it is still under £5000... 


Other reviews include the MPF-ll, which comes with 
Reple-type BASIC for under £300, the Jupiter ACE with 
built-in FORTH, Reple games and Spectrum books. 


D.1.Y. Spectrum Interface 


How to build and use an analogue-to-digital interface 
for the Sinclair Spectrum, plus software for drawing 
graphs and hard copy to printer. 


And much more! 


Don’t miss the January issue of Practical Computing, on 
sale at your local newsagent after December 15. 
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Probably the most popular 
printers in the world 

The new MX Type III series 
combines quality graphic 
printing with high reliability, 
improved performance and 
greater flexibility 

Choose from five models 
MX80 and MX82 with tractor or 
tractor/friction (F/T) and 
MX100 tractor/friction (now 
boosted to 100cps!) 


from £349 


New Design unbelievably 
low price printer 

80 columns. 30cps 5 x7 dot 
matrix. Adjustable tractor up to 
10ins. Graphics double & 
standard width printing. 
Parallel interface as standard 
RS232, Apple, IEEE & TRS-80 
interface options 


Compact, heavy duty, full 
specification, 150cps 
printer 

Bidirectional. Buffered. 136 
columns at 10cpi,condensed, 
double density, expanded & 
elongated print. Superscript, 
subscript, underline & 
overprint. Full forms control & 
multiple copy. Tractor feed. 
Less than 60dBa. RS23z2 serial 
or parallel interface models. 


from £895 


High quality printing at 
remarkably low cost 
Bidirectional 80-132 column 
80cps, 9 x 7 matrix, friction and 
tractor feed, 96 ASCII set plus 


STAR DP-8480 
block graphics and double 


; ~J width ch, programmable page 
{ 7 


4a length. serial or parallel 
; interface models. 


ae 


from £289 


ANADEX RANGE 


Best Buy Daisy Wheel 


ADDS 
DEC 
Lear Siegler 


ADDS 
DEC 


Digital Engineering 


Lear Siegler 
Televideo 


Texas instruments 


Datamedia 
Interstate 
Sunflex 


A-J 
K&N 


RIVA TERMINALS LTD.Head Office: 9, Woking Business Park, Albert Drive, Woking, Surrey GU21 5JY 


High Quality Fast, Versatile 
Printer Range 

11 models. Up to 15 inch paper 
width. Lower case descenders 
160-220 cps bi-directional 
printing RS232 current loop & 
parallel interface. X on X off 
Optional 2K buffer. Multiple 
print densities. Fast print of 
high-density bit image 
graphics. Available with new 
style. low noise case, 


from £895 


Teletype 


Diablo 
TEC 


iw) f 


Printers 

Choice of 3 models. 
FP-1500:25cps bi 
directional, RS232 or parallel 
interfaces. 


/ F10 - 40: 40cps, auto 


proportional spacing, full forms 
control and all industry 
standard interfaces 

F10 - 55: 55cps & as above. 


from £799 


Prices ex VAT one-off CWO 


PSA Member 


ee —— ES 


Head 


Northern 


Dublin 


Office: Tel: Woking (04862) 71001 Telex: 859502 Office: Tel: Harrogate (0423) 509577 Office: Tel: Strathaven (0357) 22678 Office:Tel: 952316 


eT 


206 


@ Circle No. 277 


PRACTICAL COMPUTING December 1982 


From 


editor 


to 
entrepreneur 


CHANGE is often recommended as being as 
good in its effect ds a holiday. What they 
do not tell you is how long it is until you 
need another change. Anyway, for your 
correspondent the change from being an 
editor to being an entrepreneur is for the 
moment having the advertised effect. 

Someone once remarked that being a 
journalist would be a wonderful way of 
earning a living if it were not for the 
writing, and I didn’t even mind that. 
What did turn out to be tiresome was try- 
ing to keep a fix on the formless surge of 
ideas, concepts, innovations, break- 
throughs and world-shattering inventions 
which poured on to one’s desk-every mor- 
ning and once again after coffee. 

Each of these turning points in the 
history of human civilisation was backed 
by an often hysterical promotor who, 
quite naturally, thought his own turning 
point was the one true turning point and 
paid no attention to the others. The poor 
journalist should, if he is not to be a mere 
hack, try to make some sense of all this. 
But when you ask: ‘‘Mr X, why is your 
watershed in the progress of man superior 
to Mr Y’s culminating peak in the upward 
march of the human race?’’, answer 
usually comes there none. Mr X and Mr Y 
are too busy to bother with each other’s 
products. Each believes that their own is 
so vastly superior to any other that com- 
parison would be fruitless. 

It’s all very difficult for the journalist 
who tries to hold the ring and has to try to 
work out who is really competing with 
whom, and what the true merits are. 
There’s no one to turn to for help. If you 
ask any of the protagonists why their 
thing is better than the others’ you will get 
a shirty reply. How could the possibility 
of a comparison come to his mind? He 
must understand that the product of the 
inept and crapulous Mr Y is not even to be 
{| mentioned in the same breath as that of 
the inspired Mr X. As to comparisons — 
there could be no point. 

Well, your scribe has escaped from this 
perilous moral predicament. He no longer. 
has to make any pretence of impartiality; 
as an entrepreneur he can join in the fray 
whole-heartedly, crying up his own admit- 
tely superlative products and despising the 
rest on no better grounds than that they 
are not his. Yet it is a human duty, so 
most respectable religions tell us, to strive 
to improve. This principle may apply even 
in the realms of computing, though most 
people there seem to believe that they are 
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exempt from all laws of God, man and 
civilised behaviour. So in order to im- 
prove, I and my small crew are about to 
take lessons in our rivals’ products. Such 
a step is unprecedented: never before in 
the history of software has anyone taken 
such an impetuous step, and we run the 
grave risk that one of them might be bet- 
ter than ours. ‘“‘Unthinkable,’’ you cry. 
But no, gentle reader, it could just be. We 
encounter the same deadly peril endured 
by Roman Catholics, that of losing our 
faith. 

The whole exercise may be not only 
dangerous but fruitless as well. Quite 
possibly no one cares whether our soft- 
ware is better than the opposition’s or not 
— whatever ‘‘better’? may mean in sucha 
context. They may even want it to be 
worse. In fact we have a rival which is, for 
the moment, doing a little better than we 
are. It is very much more limited than our 
little wonder. It can only do a quarter of 
the things ours can and when it has done 
them it can’t do any more. But this is 
what customers seem to want. ‘‘Give us,”’ 
they cry, ‘‘software that is limited, sim- 
ple, incapable of expansion, that does not 
use the power of computing, that is an 
arithmetic imitation of what we do 
already on paper; just so long as we can 
understand the sodding stuff without tak- 
ing three years out for a degree in com- 
puter science.’’ 


by Peter Laurie 


They are making a point that doesn’t 
seem to have been properly appreciated 
within the trade. The cost of a micro and 
its software is only a part of the cost of 
the whole installation. Quite apart from 
the money the hapless customer pays out, 
there is the hidden cost of his own time in 
getting used to the machine, and the risk 
he runs when doing anything serious with 
it, that it may go wrong. 

Suppose you have a £1,500 micro and 
two possible software packages each 
costing £300. One is dead simple and will 
do 70 percent of what the customer wants; 
the other is more complicated and will do 
90 percent of it. Which will he buy? The 
superficial view from inside the software 
industry would say that he should take the 
second and get 20 percent more perfor- 
mance for no greater cost. But the 
customer may well argue to himself that 
the machine and first package may take 


Last word === 


him only a month to get running effective- 
ly. He costs his time at £15,000 a year, 
and he has to add the cost of the business 
he could have been doing instead of. 
wrestling with the machine — quite sen- 
sibly, he takes a pessimistic view. Put that 
at, say, another £3,000 per month. The 
cost of the simple option is then £1,500 + 
£300 + £1,250 + £3,000 = £6,050. 

He reckons it might take him three 
months to get the second option going. Its 


-cost is then £1,500 + £300 + £3,750 + 


£9,000 = £14,550 — two-and-a-half times 
as much, and eight times the cost of the 
system as delivered. Paradoxically, the 
cheapest part of the package, the soft- 
ware, imposes the heaviest invisible costs. 

When you try to persuade him to buy 
the more complicated micro package, you 
are asking him to spend an extra £8,500 
for 20 percent more performance — not a 
very good proposition when you offered 
him 70 percent for £6,050 with the first 
option. No wonder he goes for the 
cretinous software. 

Very few people in our industry seem to 
have realised that the cost of the 
customer’s time in getting used to the 
system can easily make the cost of the 
hardware and software negligible. This is 
why micros are so much harder to sell 
than motor cars or video recorders, 
devices which people already know how 
to work and whose hidden intellectual 
costs are trivial compared to the cost of 
the hardware. 

What’s the answer? Well, we think we 
have one. We are working on a system 
that will blend all sorts of software 
packages from different suppliers into a 
whole. Buyers can start simple and work 
up, so they are not faced with these huge 
hidden intellectual costs when they take a 
new package on board. And best of all, 
we will not have to worry about what the 
opposition does because, as yet, there is 
no opposition. 

Ours is the best, rah rah rah! HM} 
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_ G80/86 SOFTWARE 
Fully implemented on MS-DOS, CPM 2.2 
and CPM 86 (tm) 


Works on IBM, Sirius and Victor 9000 and 
all micro-computers in our price list 


Sale ledger (95 pounds) 

Purchase ledger (95 pounds) 

Nominal ledger (95 pounds) 

Aged analysis (25 pounds) 

Stock control-valuation5re-order (95 pounds) 
The invoicer (95 pounds) * * 
The address mailer (95 pounds) 
The spread-calc (95,00) 
The sales/purchase order-book (95.00) * * 
Bankbook (95 pounds) * * 
Qasort/Qnsort (500 records/15 seconds) (95 pounds) 


Each module is a set of ‘task disks’ designed for 
minimal learning curve. This software derives from 
modules of ‘DBMS III’ and runs reports without your 
secretary having to touch a single key. 


Consider the advantages in these features 
The user manual is contained in FIVE pages. 

All reports are generated by robot functions 
Reliability tested (benchtest PCW June) 
Works in a network multi-user environment 
Fast easy data entry 
Files are re-organised and sorted automatically 
Produced by the same people that originated 
‘BUSiness’ ‘DBMS II’, ‘DB-CALC’, ‘AUTOLOAD AND 
RECOVER’ ‘ETC’ and sold successfully over the past 
five years 


Also see our advertisement next page, the software 
above comes free with a system purchase 
{excluding items marked ** and DBMS Ill) 


The G80/86 networks 


Based upon one hard disk and multiplexor module the 
G80/86 networks feature full network sharing of data 
resources by adding different stations that may be as 
various as Sirius/Victor 
9000/IBM/Superbrain/Pet/N'Star/Sanyo 
The low-cost startup of a network could be simply. 


1 hard-disk of 5 mgbytes 2100.00 
1 multiplexor 695.00 
1-2 stations from 795.00 


We also have a special ‘spooler module’ for routing 
output to either a printer or modem so that a number of 
terminals may share the resources of one printer, as well 

as be able to send files over the telephone at any tome 
(day/night) to both store on the hard disk and print out as 
well. 


Imagine a terminal at a remote site, being able to 
send/receive its files to/from the main network’s hard 
disk/printer overnight to be examined and processed the 
next day. 

The commands are literal English. Like: 

(send file ‘ledger’ to port 'B’ (the modem) at 11.30) 


only from G. W. Computers (the 
leaders in database) 


call us on 01-636 8210 or 01-631 4818 


and leave your address for our standard ‘infopacks’ 


Purchasers of a network (h‘disk, micro, printer) 
Get the system deal and above software list. . . FREE 


® Circle No. 278 
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Ow 


GET ORE FROM 
VICRO See 


BASIC 5 days 
ADVANCED BASIC 3 days 
CP/M* — User level 2 days 
CP/M* — Advanced Level 2 days 
DATASTAR* 1 day 

PASCAL 3 days 
‘WORDSTAR* WORDPROCESSING 2 days 
Z80 ASSEMBLER 3 days 


All courses are in London. A wide 
range of hardware is available for 
practical work. 

Contact The Courses Secretary, 
Computer Training & Education 
Centre Ltd, 102 — 108 Clerkenwell 
Road, London EC1. 

01-251 4010/4019 


C 


A protessional organisation 
with first class training 
facitities In Central London 
“CP/M is the T/M of Digital Research Corp. 
+ Wordstar is the T/M of Micropro Corp. 
* Datastar.is the 1/M of micropro corp. 
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we for your Spectrum 
Masterches: 


the program 
forthe 
te i player! 


Nikeos nag 


the leaders 
in ZX games 


a. Bf 
EASILY ONE OF THE MOST POWERFUL es 
CHESS PROGRAMS AVAILABLE A8KONLY Sage 
The makers of the original ZX Chess have now ONLY 
produced the most adventurous and enjoyable 
chess program you can buy for your Spectrum £6.95 
Ten levels of play + graphic display of board + can change sides or 
levelin midgame + set board to any position + scrolling 
history of moves + copy display & history to printer at any time 
+ can save game at any point + displays your moves and the 
computer's + PLUS tournament-style Chess Clock on reverse! 
Pius Mikro-Gen games\for your 2X81 
Space Invaders # Breakout # Bomber % Scramble ¥ Frog 
Paxman % Sorcerer's Castile %¥ DeBug —Alioncassette, with library case 
Write for full details of the Mikro-Gen range of programs and add-ons. €3.95 each 


avaliable trom local stockists or direct trom the manutacturers (please 
make cheques/PO's payable to Mikro-Gen and add 40p post & packing) Suppilers of Software to Sinclai 


24 Agar Crescent Bracknell Berks AGI2 2BK Tel: Bracknell (034 4} 27317 
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MhcCombeo 


STAR PERFORMER 


McCombo Stars in any Sy System 


The McCombo is a compact stand alone microcomputer t can connect to virtually 
any standard computer terminal, printer, typewriter, tape punch, modem or plotter. 


Ithas four RS232 ports plus a centronics port. With McCombo you no longer need to accept 
the limitations of acomplete system. Choose the best peripherals and bulld the system to 
suit your needs exactly. 

McCombo software is designed for full compatability with CP/M 2.2 Software including ‘Word Star 


Word Processing’ with accounting, inventory, purchasing, labour reporting, sales/mkt. systems, 
scientific applications plus hundreds of other CP/M 2.2 programs. 


- DEALER ENQUIRIES WELCOME! 
ot 7a ZYTEK INTERNATIONAL PRODUCTS LIMITED, 
2 Ganton Street, London W1V 1L 
Telephone: 01-734 9462/3/4. 
@ Circle No. 281 
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Buyour 


£47" 


Daisy Wheel Printer 
for your computer 
and you have an 
Electronic Typewriter 


absolutely FREE 


The T/Printer 35 is the lightest weight and 
lowest cost daisy wheel printer you can buy for your 
computer. So it will fit within your budget and you can 
carry it wherever you take your micro. Yet it is tough 
enough to give years of reliable service. Interchange- 
able typefaces (standard Olivetti 100 character daisy 
wheels), variable pitch, multiple copies—all the features 
you would expect of more expensive word processing 
printers. 

Yet the T/Printer 35 costs only £475 with 
parallel interface. Operating speed under computer 
control is approximately 120 words per minute of letter 
perfect output. What typist can equal that? 

Then when youre finished using it as a 
computer printer, the T/Printer 35 is ready to go right 
on working as an electronic typewntter. 

That’s the dual-purpose T/Printer 35—the 
versatile computer printer that fits your budget. 

Orders are shipped within the UK carriage-free. 
To order or for more information about the T/Printer 35: 


*The T/Printer 35 costs £475 with Centronics compatible parallel interface. 
With RS-232C interface it costs £535. Prices listed are exclusive of VAT. 


Datarite Terminals Ltd 
Caldare House 
144-146 High Road 
Chadwell Heath, Essex RM6 6NT 
Tel: 01-590 1155 
@ Circle No. 282 
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DISKTOOLS 


Support utilities for CP/M, MP/M and Apple CP/M 
hard/floppy systems 


DISKMANAGER monitor the integrity of your disks. 
Informs the user of anything out of 
order. as well as the usual CP/M type 
commands the user may look at and 
restore erased or corrupted files, 
reclaim faulty disks, change user 
number of files etc. etc. 


a very powerful currently “idiot- 
proof” CP/M Disk Editor. Manipulate 
data by Track/Sector or CP/M 
records. Use it to learn about CP/M 
file directories. 

Tidy up your disks just as you do 
your desk or filing system. Save time 
and money and hard wear if used 
frequently. 

Back-Up/Restore your hard disk 
to/from a number of floppy disks. 
Extensive user transparent error 
checking. 


DISKTOOLS 86 


The disktools 80 programs will shortly be available to run 
on systems using 8088 or 8086 processors and 
CP/M-86. 


Dealer enquiries welcome. 
Consultative work undertaken for CP/M systems. 


LOGGER 215, BEACON ROAD, 
ORI A RE su. acowartesnaees 
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DISKED 2 


DISKORGANISER 


DISKBURS 


COMPUSENSE — THE 6800/6809 SPECIALISTS 


DRAGON SUPPORT! ZS 


1. DEMON°MACHINE CODE MONITOR FOR 
DRAGON 
Now you can get inside your DRAGON, examine 
and change registers and memory contents, and 
write assembly language programs using our 
documented routines for input and screen display. 
Programming notes included. 

Price £18.40 incl. VAT & Post 


2. 54” DISK DRIVES FOR DRAGON COMPUTER 
Yes, we are first with disk drives running the 
popular FLEX operating system available when you 
see this advertisement. 

Specifications: Single or twin double density drives 
memory expansion up to 62K RAM Serial Part 
(R5232C). 


Software: FLEX Operating System. 
Prices from £450.00 excl. VAT — ask for details. 


COMPUSENSE 
PO Box 169 

286D Green Lanes 
Palmers Green 
London N13 4HT 


Tel. 01-882 0681 
01-882 6936 
Telex 8813271 GECOMSG 
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TTL S 
74 SERIES 


PaLS86 169 
7406 1sp | jatser 0p 
eo? 18p | yaLS93 22p 
7416 18p | 741595 ap 
nal? Y8P | yarso6 50D 
7425 18P | ra1S107 0p 
74121 29 | raLS109 Ferd 
74128 3@p | 7415112 20p 
74180 400 | 7415113 20p 
74182 40p | rarstie 2p 
74184 90p | 2415122 26 
741854 90p | rasiz3. Sap 
74LS SERIES canes a 
74L.800 Vp 
ert ites 
74L 902 14> | yars133 0 z5p 
ae 1 vatsise 28 
74LS04 2p | 7408138 270 
74LS05 1 | paLst39_27p 
24 S08 12p | yarsras 70 
7asos 3p | yars147 1000p 
74.810 3p | parsia8 Tee 
zat T3P | 7at5151 40) 
74L$12 13p | yacsisa P 
74513 8p | Jatsisa ate 
74514 28p | y4rsags 306 
74815 129 | rasise 6p. 
yates 33° | paLs157 26 
74LS21 13b | satsisa fae 
741822 13D] aie recisee 
741 S26 Spill ares 
24L$27 13p |] Sauces ae 
74 S28 Sap Wl paueyesh we ae 
741530 3p) || saerey ° 
74L$32 13 | 745165 Ip 
74833 34D | yatsi66 60 
741837 %4p | 74L5170 —-70p 
74.538 140 | 740517358 
Tau S42 30 | 7ets174 aoe. 
74\ S47 380 | 745175 0p 
74548 460 | 7415181 90 
7arse) Yee | acsie3  120p 
74LS55 t4p | sat$190 ate 
pees 1 | pasta —36p 
aero 18 | ratsigz2 —36p 
74875 18 | 545193 36p 
74iS78 189 | 7aSina = 36p 
yases 38 | pasion © 35 
74$196 45p 
VOLTAGE REGULATORS 
FIXED PLASTIC 
1A +ve ve 
5V 7805 40p 7905 45p 
12V 7812 40p7912 45p 
15V 7815 40p 7915 45p 
18V 7818 40p7919 45p 
24V 7824 40p 7924 45p 


5V 100mA_ 78L05 30p 79L05 50p 
12V 100MA 78L12 30p 79L12 50p 
15V 100mA 78L15 30p 791.15 50p 


* 224 switching times/week cycle 
* 24 hour 7 day timer 


triacs. 


74LS197 45p | 74LS645 100p 
74L$221 30p 74LS668 1100p 
74L$240 66p | 74LS669 100p 
7448241 S6p | 74L$670 120p 
74L$242 S8p | 74.S682 3200p 
74L$243 S6p | 74LS884 300p 
jaszas 90D 
onetremmET a 74S SERIES 
74L$253 30p | 74S00 30p 
74L$257 30p | 74802 30p 
74LS258 Fp | 74504 30p 
74LS259 55p | 74805 60p 
74LS260 22p | 74808 60p 
74LS266 Zp | 74510 40p 
7418273 S6p | 74S11 50p 
74L$279 30p | 74820 40p 
74L$2780 100 | 74830 40p 
74L$263 40p | 74832 0p 
74L$293 40p | 74537 60p 
74.8295 0p | 74574 75p 
74.S208 pop | 74585 450p 
7418299 180p | 74886 180p 
74L$323 1180p | 748112 90p 
741$324 1680p | 745113 90p 
74LS348 90p | 248114 Op 
748352 60p | 745124 300p 
74$353 6Op | 748132 110p 
748356 Sop | 748133 60p 
74L$363 140p | 748138 120p 
74t$364 140p | 748139 120p 
74LS365 30p | 74815? 260p 
7445367 30p | 74S163 300p 
74.5368 30p | 748174 250p 
74L$373 S5p | 745175 320p 
74L$374 56p | 748188 150p 
74L$375 70p | 748189 160p 
74LS377 70p | 748194 320p 
74.S378 45p | 745200 
74L$390 4p | 745201 320p 
748393  48p | 745225 510p 
7445395 90p | 748241 300p 
748399: 160p | 74S260 70p 
74LS445 —-100p | 74261 300p 
| 74LS540 0p | 748262 86Up 
, 745541 800 | 748287 226p 
741S610 f19 | 7492768 1850p 
74L$640 1100p | 748373 400p 
741S641  100p | 745374 400p 
74LS642 1100p | 74$474 400p 
74LS643. -100p | 74857) 620p 
74.$644 1100p | 745573 9000 
OTHER REGUI ATOKS 
LM309K 140p 78HOSKC 550p 
LM317K 325p 78GU1C 200p 
LM323K 450p 79GU1C 225p 
LM337T 225p 79HGKC 700p 
LM723N 30p ICL7660 200p 
TL494 300p TL497 300p 
78540 225p LM305AH 250p 
78HGKC 600p 


/BiBi Ce 


MICRO COMPUTER 


OFFICIAL DEALER 


Model B £399 tinc. vat (carr 8/unit) 
Model A to Model B £50 
fitting charge £15 


Full range of connectors available. 
Phone or send for our BBC list. 


SOFTY 1! INTELLIGENT PROGRAMMER 
The complete micro processor development 
system for Engineers and Hobbyists. You can 
develop programs, debug, verify and commit 
to EPROMS or use in host computer by using 
softy as a romulator. Powerful editing facilities 
permit bytes, blocks of bytes changed, deleted 
or inserted and memory contents can be 
observed on ordinary TV. Accepts most +5yv 

Eproms. Softy || complete with PSU, TV Lead 

and Romulator lead £169. 

MICROTIMER 


6502 Based Programmable clock timer with 


* 4 independent switch outputs directly interfacing to thyristor/ 


* 6digit 7 seg. display to indicate real time, ON/OFF and Reset times. 
* Output to drive day of week switch and status LEDS. 


Full details on request. Price for kit £57.00. 


ALSO AVAILABLE FROM STOCK FULL RANGE OF TTL’s, CMOS and LINEAR IC’s 
DETAILED PRICE LIST SENT ON REQUEST 


COMPUTER COMPONENTS 


2101 2L 120p 
1802CE 650p 21078 500p 
26504 £12 211A 300p 
6502 350p 2114 2L 100p 
6502A 500p 2147 450p 
6800 225p 40273 300p 
6802 250p 4116 15 1290p 
68809 £12 4116 20 100p 
6809 650p 41183 500p 
6809E £12 41184 450p 
68809 £12 | 4164-2 £5 
8035 350p | 4816AP3  280p 
8039 £3 5101 210p 
&OB0A 250p 6116P 3 420p 
8085A 450p 6810 120p 
INS8060 £11 7489 180p 
TMS9980 «= £20 74S189 225p 
zB £24 748201 350p 
280 pe 
280A 2p 
208 £12 ome 
8088 €18 748188 325p 

745 287 225p 

SUPPORT gASRee eae 
45 38 50p 
DEVICES 74$471 650p 
3242 800p 748473 650p 
3245 450p 748474 400p 
6520 280p 748570 650p 
6522 310p 748571 650p 
6532 550p 748673 900p 
eo 650p 
68; 100; 
68821 -220p 
6840 3785p 2708 250p 
68B40 650p | 2716 250p 
50 110p 2564 £12 
68850 280p 2516 250p 
6852 250p 2532 375p 
6854 £7 | 27323 700p 
6875 500p | 273235 600p 
8154 950p | 273245 375p 
Aes ae 2716 350 €5 
ayee aoe 2732 350 600 
8212 110p 
8216 = BAUD RATE 
IP ry 
8226 zsop | Mi /ERATORS 
8228 220) | COM8116 a] 
8243 280p | 74MC14411675p 
8250 850p | 47028 750p 
8251 250p 
8253 390p 
8255 (250 
8256 €36 
8257 £4 AY31015P 9300p 
8259 £4 AY51013P 300p 
8271 £36 1M6402 450p 
8279 440p TR1602 300P 
8284 350p COM8017 =. 300p 
8288 £11 
ae 
Z80PIO 250p 
Z80APIO «280 6MHz UHF 9375p 
Zs0cTC 250p BMHzUHF 450p 
Z80ACTC  _280p 
Z80ADART 700p 
Z80ADMA £10 
Z80AS10.0/1/2 £9 ADS558CJ 775D 
ZeoSio//2 £9 ADS61J £20 

AM25S10  350p 
AM26L$2521 €2 

2101A 400p 


AM26LS32 125p 


LOW PROFicE DIL SOCKETS BY 
TEXAS 

8 pin 9p 18pin 16p 24pin 24p 
14pin 10p 20pin 18p 28pin 26p 
16pin 11p 22pin 22p 40pin 30p 


NEC PC 8023 BE-C 
100CPS, 80 cols Logic 
Seeking, Bidirectional, 
Forward and Reverse 
Line Feed, Proportional 
Spacing, Auto Under- 
line, Hi-Res and Block 
Graphics, Greek Char. 
Set. Only £325 + Carr 
£8.00. 


PRINTERS 


comaité £8 | 35795MHz 100p 
DACB0 £28 | 3686MHz 300p 
DM8131 © 275p | 400MHz = 150p 
DPa304 «= 250p | 4194MHz 200p 
ps8831 yeop | 443MHz = 1140p 
DS8832 250p 5 OOMHz 175p 
$8833 225p | 6 0MHz 150p 
DS8835 200p | 6144MHz 150p 
DS8836 «=: 150p_ | 7 OMHz 150p 
LF13201 4450p =| 7 168MHz =175p 
MC1488 55p | B86MHz 1175p 
MC 1489 55p | 1000MHz 175p 
MC14411  675p | 107MHz 1150p 
MC3486  500p | 1200MHz 150p 
MC3418 © 950p_| 14318MHz 150p 
MC3446  300p | 1600MHz 200p 
MC3480  850p | 1800MHz 200p 
MC3486 5500p | 18432MHz 150p 
MC3487. -300p_| 19968MHz 150p 
MC4024 = 325p_- | 20000MHz 200p 
MC4044 «—-325p_-| 24MHz 6 
MM58174 800p | 26690MHz 150p 
ULN2003A ?5p | 27145MHz 200p 
ULN2004A 75p | 38667MHz 175p 
75107 90p | 4800MHz 175p 
75110 90p 55 SMHz 400p 
76112 160p | 116MHz —-300p 
7511415 — 160p 
75150P 120p 
ealee ae KEYBOARD 
7536163 1150p | GENO 
meee ey) ae | avecs7e mop 
75491/2 ssp | 74C922 420p 
B1LS95/96 Bop | 74C923 450p 
81LS97/98 _80p 
812628 = 120p 
8T95 96 90p CHARACTER 
Cate eae GENERATOR 
ZN425E8 350p | RO-3-2513U 750p 
ZN425EB 350p | RO-3-2513t £7 
Z2N427E8 650p | 745262 £10 
ZN428E 8 65 
FDI771 £20 
CONTROLLER reer a 
comso27 «18 | FO1793 3 
COM5037. «£18: | FD1795 €28 
SFF93634 €8 | FD1797 €28 
TS9927. £16 | WD1691 £15 
6545 950p | WD2143 550p 
6845 650 | 8271 £36 
6365, £48 
6847 650p 
TMsso18 feo TELETEXT 
£F9366 £48 DECODER !Cs 
SAA5020 600p 
$AA5030 £3 
1 
32768kHz 100p RAAiiel ay 
100kHz 250p 
200kHz 280p 
10MHz = 290p 
18432MHz 2140p 
2OOMMHe | 225p ZIF SOCKETS 
24570MHz 2860p 24 pin 600p 
800p 
€10 


,8pin 25p 18 pin 50p 24 pin 
14 pin “35p 20 pin 60p 28 pin 80p 
16 pin 40p 22 pin 65p 40 pit 100p 


ie 


SEIKOSHA GP 100A 80 
cols 30CPS Full ASCH & 


Graphics 


10°’ Wide 


Paper Now only £175 + 
Carr £6.00. 


EPSON MX 80 and 100/T3 80CPS 80 cols MX100 
100CPS 136 cols Logic Seeking, Bi-directional, Bit 
Image Printing, 9 x 9 Matrix Auto Underline MX80 
F/T3 £325 MX100 F/T3 £430 (£8 Carr/Printer) 


*32RAM 
* REAL TIME CLOCK 
* SOUND 
£173 + £4.00 Carr. 


DRAGON 32K 


*HI-LO Res Graphics 


Wide Range of Software in Stock 


Tre WT NOM ATIC Lip 


MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NWI10 TED 


SHOPS AT: 17 BURNLEY ROAD, LONDON NW 10 


(Tel: 0 


452 1500, 01-450 6597. Telex: 922800) 


305 EDGWARE ROAD, LONDON W2 
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* COLOUR 
* PRINTERPORT 


70, 


CONNECTOR SYSTEMS 


{UMPER LEADS 


24" cable with 25 way D. Conn, 
Male S50p Female 600p 
24" Cable with DIP Headers 


14pm 16pin’  24pin— 4Qpin 
Single 145p 1659 240p 380p 
Double 210p 230p 345p 540p 
Cable with Sockets 
20way 26way 34way 40way 
Single 24" 185p 210p 270p 300p 
Double 18"°290p 385p 400p 540p 
1D CONNECTORS 
(SPEED BLOC TYPE) 
Ang. Aecep- Edge 
St.Pin Pin ticles Conn. 
Wway 90p 3p 85p 200p 
20 way 1145p 1160p 125p 240p 
26 way 1175p 1909p 1150p 300p 
34way 200p 2158p 1160p 380p 
40 way 220p 230p 1990p 550p 
50 way 235p 260p 200p  600p 
AMPHENOL CONNECTORS 
36 way plug/socket £5.50 
24 way plug/socket £5.50 
Available in IDC or Solder version 
EURO CONNECTORS 
Plug Socket 
DIN 41612 2x 32 way 2390p 330p 
angled 2 x 32 way 325p 400p 
3x 32 way angled pins 350p — 
£2 £2 
MIN D CONNECTORS 
MALE 
No. of ways 9 #15 25 37 
Solder 95p 135p 1160p 250p 
Angled vale 230p 210p 425p 
FEMALE 
Solder 110p 160p 210p 350p 
Angled 175p 240p 275p 500p 
Hood 100p 100p 100p 130p 
{Top or Side Entry} 
EDGE CONNECTORS 
0.1" 0.156 
2x18 way _ 140p 
2x22 way 200p 250p 
2x23 way 200p _ 
2x25 way 225p 300p 
1x43 way 260p - 
2x43 way 395p _ 
1x77 way 700p - 


14pin 16pin 24pin 40pin 
Soldertype 40p 50p £1 £2 
IDC type 120p 140p £2 £2.25 


RISBON CABLE (Grey? 


Price/meter 


1 10 way 50p 26 way 120p 

14 way 60p 34 way 180p 

| | Leway70p 40 way 180p 

20 way 80p 50 way 330p 

24 way 1159 64 way 370p 
DIL SWITCHES 


4 way 70p 


Bway 90 
6 way 80p ¥ B 


10 way 100p 


SPECIAL OFFER 


1-24 25-99 


2114-200nS 80p 75p 
2716 (+ 5V) 250p 225p 
2532 350p 335p 
4116-2 80p 75p 
4164-2 450p 435p 
6116P-3 350p 335p 


MONITORS 


Hi RES GREEN SCREEN 
ANTIGLARE 12’ £99 + £6 
Carr 

8MC 14’’ COLOUR £240 + 
£8 Carr 


UV ERASERS 


UVIB up to 6 Eproms £47.50 
UV140 up to 14 Eproms 

£61.50 
£60.00 
£78.00 


UVIT with Timer 
UV141 with Timer 
(Carr £2/eraser) 


All erasers are fitted with 
mains switches and safety 
interlocks. 


PLEASE ADD 40p p&p & 15% VAT 


(Export: no VAT, p&p at Cost) 
Orders from Government Depts. & Colleges etc. welcome 


a 


Detailed Price | ist on request 


ir 


Stock ems are normally by return of post. | 
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University of Birmingham 
THE LUCAS INSTITUTE OF ENGINEERING PRODUCTION 
Residential Executive Short Course Centre 


COMPUTER WORKSHOPS January 10th-14th 1982 
The workshop comprises a series of independent courses with individual days 
allocated to: 


(1) Simulation and Computer Aided Programming for Simulation, 

(2) A review of the features of microcomputer systems and software packages, 
including the application of VISI-CALC, 

(3) Operations Management, 


(4) Statistics and Quality Control — this latter category will be scheduled for a day 
and a half. 


The objectives of each workshop, which can be attended singularly or in multiples, is 
to give those people within the management services area the opportunity to see 
demonstrations of the potential application of micro-computers and to obtain hands- 


on experience. 


Applications and enquiries to: 
The Bookings Secretary, 


The Lucas Institute for Engineering Production, 


Edgbaston Park Road, Birmingham B15 2RA. 


Telephone: 021-455 0921 


Compac Series LCMP 
The Apple II Visicale Aid 


Upper and lower case. 

Multiple printouts. 

Format with variable column widths. 

See and alter full length Visicalc formulae. 
Alter lines, write headings etc. 

Printout or save to disk any of the above. 
Works with OR without the Videx 80 column 
card. 


What more could you want? 
Price £29.95 + VAT = £34.44 


Apple II Word Aid 


An easy to use word-processing system. 

* Prints what you see. 
All in one program — only one disk drive re- 
quired. 
Requires Videx 80 column card and a memory 
card. 
Versions are available for large memory cards. 
A mail list facility is included. 
Compatible with Visicalc files. 


Price £75.00 + VAT = £86.25 
Also incomplete record accounting and 
bookkeeping systems. 


Write or phone for further information 


Compac 
Back Lane, Mickleton, Chipping Campden, 
Gloucestershire GLS5 6S]. 
Tel: Mickleton (038677) 464 
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MODATA’s 
SPECIAL 3-PACK 
GIRETY SOFTWARE 


ALL-STAR WORD 
PROCESSING PACK. 
1 Word Star 

2 Mail Merge 

3 Spell Star 


Word-processing is a phenomenally time-saving, money-saving 
way of handling jobs like form letters, mailing lists, legal documents, 
spelling help and lots more. 


ALL-STAR DATA 
PROCESSING PACK. 
1 Data Star 
2 Calc Star 
3 Super Sort 
Data processing cuts through hours of number crunching, makes 


short work of jobs like inventory control, business planning and 
sales, order entry and targeted lists. 


THIS OFFER LASTS UNTIL DECEMBER 31st 


esa isss (| lodata 
(0892) 41555 


30, St. Johns Road 


Tunbridge Wells, Kent TN4 9NT. \ COMPUTER / 
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If you're good 
at selling computers... 


We could help you sell more 


Becoming an Encotel Dealer means we are behind you with one of 
Britain’s most powerful dealer support packages. 


Also joining the Encotel Dealer Network opens up a whole new 
market for your products and software too. 


HARDWARE SOFTWARE | ENGINEERING | PROMOTION 


Companies chosen for 
their support dBase 
m * 


Nationwide NATIONWIDE 
service through ADVERTISING 
Software Sciences 
— part of THORN EMI 


oe er CO-OPERATIVE 
ADVERTISING 


8-bit & 16-bit family . 
pete C Technical 
Multiflex Support Team 


Spellbinder 


| 7S t 


ProPascal EXHIBITIONS 


SUPERBRAIN i Engineering 
Hard disk Workshops 


Operator Guide PROMOTIONAL 
LITERATURE 


) Autocode User Training 
BMC 


Complete Workstation 


Technical support ures Bye cs 
ervice and 


Training 


E-STORE REGISTER 


Winchester sub-system 


Contact Susie Allwood, Dealer Relations Manager, for full details of an Encotel dealership 


SYSTEMS 


el COucL 


Britain’s 1 aa! microcomputer distributors 


ENCOTEL SYSTEMS LIMITED 7 en, WAY oe eG INDUSTRIAL ESTATE CROYDON SURREY CRO 4RR 
Tet 01-646 9647/8 01-680 6040 ( n Te! 1921 ENCO 
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MiGcKko 
Modeller 


The Leading Business 
Management System 


Today MicroModeller is used for Our range of software products 
the planning and control of now includes the following:- 
Financial and other operations Decision Modeller 
of over 2,500 organisations in Strategic Financial Planning Tool. 
the UK. Our clients include many Micro Link Line 
Times Top 1000 companies, Communicates with main frame 
banks and financial institutions computers or bureaux. 
as well as smaller businesses. Micro Graph Power 

Produces high resolution, colour 
MicroModeller is available on business graphics on a plotter. 
the following micro computers:- 
ADDS Multivision Our clients also have the 
Altos benefits of Intelligence (UK) 
Apple ii & Ill Customer Services, providing 
Commodore 8032 & 8096 support and assistance in the 
Digico Prince use of our software. These 
Dynabyte services include:— 
Future Technology 88 Telephone Hotline 
Hewlett Packard HP 125 & 87 Training 
Hytec 4500 Consultancy 
IBM PC User Magazine 
Memory 7000 User Groups 
National Panasonic 
NNEC PC8000 Further information and enquiries 
Pericom to: 
Rair Black Box Sales Director 
Sirius Intelligence (UK) Limited 
South West S09 Nelson House 
Superbrain 271 Kingston Road 
T.A.Alphatronic London SW19 3NW 
The Globe Telephone 01-543 3711 
VTS 2200 (NEXOS) Telex CALLIN G 444423 
Wang Writer 
Xerox 820 


®@ Circle No. 290 
214 PRACTICAL COMPUTING December 1982 


PROGRAM 
GENERATORS 


DYNATECH 


MICROSOFT WARE 


om 
your power 


woman 1S ready... 


Write for details of our seminars held in 
London and other major cities, or take a 
holiday course in the charming Channel 
Island of Guernsey. 

For further information on program 
generators, compiete and cut out the 
coupon and post to; 


DYNATECH MICROSOFT WARE LTD. 


Summerfield House, Vale, 
Guernsey, Channel Islands. 
Tel. 0481 47377 Telex: 4191130 
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Ask yourself- 


“fas a cost conscious user of a 
microcomputer, how can | 
obtain application software easily, 
economically and efficiently to 
increase my productivity and 
create greater profits??? 


the answer - 


Your choice is to buy eith 
(a) Customised Pprograr 


DYNATECH 


MICROSOFT WARE 


stly, take many 


cf you can write 
programs in ) minutes! It’s the only way 
to have customised and off-the-shelf 
programs in one package. 


Applications already in use include; 


© DATA ENTRY STORAGE and RETRIEVAL 
C) STOCK CONTROL SYSTEMS 


GRAPHICS PROGRAMS and GAMES DEVELOPMENT 
TECHNICAL and SCIENTIFIC PROGRAMS 


@ LABORATORY and MEDICAL APPLICATIONS 
OC WRITING PROGRAMS FOR OTHER USERS 
CO PROJECT RECORDS and CONTROL 

. MAILING and LABELLING SYSTEMS 

.. and this is just the tip of the iceberg! oS 


The following program generators are now available 
from Dynatech Microsoftware for the micro- 


computer systems indicated:- & 
C.O.R.P. and TECHWRITER for the Apple II. eo 3? 
MERCURY for the advanced Apple II/hard ‘ 
disk/networked up to 40Mb systems. < 


CODEWRITER for the CBM PET 8000 
series, TRS 80 Ill, Sirius and IBM PC. 
TECHWRITER for the Apple Ill and 
CP/M... with more to come. 


Dealer enquiries welcome. 


C.O.R.P., Codewriter, 
Techwriter, Apple, CBM 
Pet, TRS, Sirius, IBM, 
CP/M are registered 
trademarks. 
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DON’T BUY A WORD 
PROCESSOR. eee until youre sure thatall 


you need is word processing. Most companies needs include 
payroll, accounts, etc., etc.,so why not use that hard won word 
processing budget to buy a system that will suit all your needs, 
and probably have some money left over? 


If you are looking for:- 0 Real support 0) A company that cares about you, the customer 
C1 A system that will suit your needs, and budget U1 Nationwide service 
CA choice of software (over 2,000 suites available) 
CSingle & multi user systems LJ Sound advice. 


Then ring or write now! 


yy 


Lier tZ 
cil COMPUTER SYSTEMS LTD., 


7 Margravine Road, Barons Court, London W6 8LS. 


Tel: 01-385 6261 (24 hours) 
and let us show you how to make those pounds go 


much further. 


In Association with OCEANIC LTD. 
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UNIQUE IN CONCEPTION - PERFORMANCE 
& VERSATILITY OF APPLICATION 


‘REXAGAN'’ 

units allow the interfacing of microcomputers 

to laboratory and process instruments for 

data acquisition and process control. 

‘REXAGAN' 

was designed to meet the widely varying needs of ICI 
scientists and engineers and is used throughout ICI. 
‘REXAGAW’ 

has been used and tested until it has emerged as a 
powerful, versatile and integrated unit which can be 
used by junior laboratory assistants or senior engineers 
alike. 

‘REXAGAN' 

will link to most popular microcomputers, including 
PET, Apple, VIC, Acorn Atom. 

‘REXAGAN’ 

can do several jobs at once, collect data, send control 
signals, monitor power supply, sound alarm signals, 
etc. 

‘REXAGAN’ 

is the result of intensive development by ICI and can 
be used for instrument and system control by any 


‘REXAGAN’ 
@ INTERFACE UNIT 


links microcomputers to instruments 


individual in environments ranging from school 
laboratories to industrial plants. 

‘REXAGAN’ 

comes complete with assembly and programming in- 
structions, in a well-written, well-illustrated manual. 
‘REXAGAN’ 

is made up of the MASTER UNIT, which connects to the 
microcomputer and various SIGNAL” BOARDS which slot 
into the master unit. 

Connector cables run from the signal boards to the 
control instruments which send data or receive 
commands. 

How many signal boards? 

Up to eight signal boards can be slotted into the master 
unit for simultaneous use. Each board can go in any 
slot — there is no ‘wrong slot’. 

What do the signai boards do? 

There are 9 different signal boards but only 6 different 
functions. 


Analogue Input Analogue Output 
Digital Input Digital Output 
Pulse Counter Alarm 


Applications include... 


Laboratory Automation Data Gathering 
Chromatography - Plant Control & Monitoring — 
Automatic Test Equipment — Production Sequencing — 
Machine Control — Energy Management — Strain 
measurement & Data logging — Nucleonics — Event 
Counting — Spectral Analysis - Security Systems — 
Photographic Processing — Medical Monitoring — 
Analytical Instrumentation — Psychological Experiments 
— Animal Monitoring. 


Manufactured by Imperial Chemical 
Industries PLC, owners of the trade 
mark REXAGAN' 

WORLDWIDE DISTRIBUTORS 
DYSON INSTRUMENTS LTD 
Sunderland House, Station Road, 
Hetton, Houghton-le-Spring. 
Tyne & Wear DH5 OAT, 
England. 

Tel: 0783-260433 
Telex: 53689 
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se-Built 
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Printer 


heel 


SMITH CORONA 


TP-1 


# Microprocessor 


Controller 


8 Dedicated 
Computer 
Printer 


®Serial, 
Parallel 


or IEEE 
Interface 


sLowest cost 


purpose-built Daisywheel 


Contact yout local dealer — todo 


Cambridge Computer Store 
1 Emmanuel Street, Cambridge, 
Tel: 0223 65334 


CWP Computers 
108 Rochester Row, London SW1 
Tel: 01 630 7444 


Chromasonic 
48 Junction Road, London N19 
Tel: 01 263 9495 


A&C Business Computers 
1 Beresford Street, St. Helier 
Jersey, Tel: (0534) 35433 


Camden Computer Systems 
Limited 

462 Coventry Road, Small 
Heath, Birmingham, 

Tel: 021 771 3636 


Peritronic Limited 

Lomond House, Almondvale, 
Livingston, West Lothian, 
Tel: 0506 410041 


Computer Peripheral Supplies 
2/10 Whitchurch Road 
Pangbourne, Berkshire, 

Tel: 07357 2721/4378 
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JST 


Maystar Micros 


62 Peach Street, Wokingham, 


Berks, Tel: 0734 789381 


Interface Components Ltd 
Oakfield Corner, Sycamore 
Road, Amersham, Bucks 
Tel: 02403 22307 


Dorling Microsystems 
Tockington, Thornbury, 
Bristol BS12 4PR 

Tel: 0454 418596 


ue’ PABs 


Butel-Comco Limited 

Garrick Industrial Centre, 
Garrick Road, London NW9 6AQ, 
Tel: 01 202 2277 


Computer Services 
(Scotland) Ltd 

89/90 Westlaw Place, Whitehill 
Industrial Estate, Glenrothes, 
KY6 2RZ, Tel: (0592) 773710 


Technicare Products Ltd 
The Lodge, Brick Kiln Street, 
Evesham, Worcs., 

Tel: (0386) 41484/41587 


DISCOM TRADING COMPANY 
Dresden House, 51 High Street, 
Evesham, Worcestershire WR11 4DA 
Telephone: (0386) 3591 


SOLE U.K. DISTRIBUTORS 
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PORTABLE 
ACOUSTIC 
COUPLERS 


Typical Applications 


@ Networking computers 

®@ Linking to electronic mail system (Euronet} 

@ Converting microcomputer to Viewdata (Prestel) 
receiver 


Key Features 

@ Snap-fit acoustic link between standard telephone 
handset and terminal equipment @ Low cost @ Slimline 
design @ Lightweight and compact @ Specially designed 
acoustic chambers need no rubber seals 


PAC-M1: This acoustic modem provides a link between 
telephone line and Serial Data socket of a microcomputer, 
thus allowing conversion into a Prestel receiver and 
facilities for transfer of telesoftware programmes. 

£135 + VAT, P&P. 


PAC-M2: Specifically for fully interactive data 
communication at 300/300 Baud rate, this acoustic modem 
is designed for networking computers and for electronic 
mail system. It operates in an originate mode to the CCITT 
V21 standard and connects Serial Data via an RS232 
socket. £135 + VAT, P&P. 


PAC-1: Provides an acoustic link between standard 
telephone handset and all types of Prestel and private 
Viewdata terminals, TV sets and adaptors. Powered by a 
single PP3 battery, this acoustic coupler allows Viewdata 
equipment to be used in office or home without a fixed BT 
socket. £85 + VAT, P&P. 


Technical Approval 


All products meet the British Telecom Technical Guide for 
acoustic coupling. 


Software Available for: 


PET Series, Apple, BBC Micro and 
many others. 


O.E.Limited, Industrial Estate, 
Appleby-in-Westmorland, 
Cumbria CA16 6HX. 

Tel. (0930) 51909. Telex 64157. 


PLEASE SEND MORE DETAILS OF THE PORTABLE 
ACOUSTIC COUPLERS. PAC-1 [7] PAC-M1 [_] PAC-M2 [7] 
{tick as required) 

NAME 

COMPANY 


ADDRESS 


..{Ref. PC 12/82) 
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DRAGON 32-6809 based 32k colour computer 173.48 199.50 


DRAGON Joysticks, peiealr 17.35 19.95 
DRAGON Cassette Interface Lead 2.57 2.95 
DRAGON Printer Interface Cable 15.00 17.25 
Full range of DRAGON Software in stock. 

SOFTWARE—6800 & 6809—on Cassette—300 Baud, CUTS, 

$1 Format. 

6800 Disassembler, with Move function, 10.00 11.50 
6800 Text Editor, with Source Listing, 28.00 32.20 
6800 Assembler, with Source Listing, 28.00 32.50 
6800 Text Processor, with Source Listing, 28.00 32.50 
6800 Relocator, with Source Listing, 16.09 18.50 
6800 8K Basic Interpreter (V2.3), 15.22 17.50 
6809 Text Editor, Cassette to Cassette, 32.61 37.50 
6809 Macro Assembler, Memory to Cassette, 32.61 37.50 
6809 10.5K Basic Interpreter, 48.70 56.00 
The FLEX 9 Operating System for ‘6809’ Based Micro-Computers. 

This disk operating system is now the standard single user 
system for machines using the powerful ‘6809’ micro. 

Having many advantages over similar operating systems for 
other micro-computers, this system can now be run on many 
different ‘6809’ based machines. 

Furthermore, the Configurable Version is available for 
implementation on custom ‘6809’ computers. 

Programs written to run with this operating system are almost 
completely machine independent, thus allowing the easy transfer 
of software. 

There is a wide range of software available for this system, 
some of which is listed below. Please send for our full list. 


‘6809’ HARDWARE, RUNNING FLEX 9 OR OS-9. 

Convert your APPLE I! to FLEX—with the new 

EXCEL—9 '6809' board. Complete with FLEX9 on 

5%" disk. 181.74 209.00 
POSITRON 9000 Multi-user, Multi-tasking System with 64K RAM, 
14” Colour Screen. Two 5%” Disk drives with built-in Keyboard 
with OS-9 Operating System. 2820.00 3243.00 


SWTPC S/09, with 64K RAM, 12” intelligent 
terminal, two 5%" disk drives with 740 Kbyte 
capacity, with FLEX9 
STIRLING 77—68 KIT, based on 8” x 8” bare PCB's, 
now with 64K RAM, and Disk Controller for 5%" or 8” Disks. 

Send for further details on any of these systems, 

or their component parts. 

FLEX9, 6809 Disk Software,on 5%” or 8” Disks. 
Configurable FLEX, with Text Editor & Assembler 120.00 138.00 
Sort/Merge Package, with File Editing Facilities 48.70 56.00 
Debug Package, a complete 6809 Simulator 48.70 56.00 
Disk Utilities, Additional Commands for FLEX 48.70 56.00 
Text Processor, for Text Formatting 48.70 56.00 
Text Editor & 6800/6809 Macro Assembler 69.57 80.00 
Disk & Memory Diagnostics, Further FLEX 
Commands 48.70 56.00 
Extended Basic, Advanced Business Basic for 6809 62.61 72.00 
Extended Basic Pre-Compiler, for Extended Basic 32.61 37.50 
Pascal, 6809 Machine Code Compiler 130.43 150.00 
68000 Cross Assembler, runs on 6809 under FLEX 173.91 200.00 
RMS, A Record Management System for 6809 145.22 167.00 
Tabula Rasa,Financial Reporting Package 120.00 138.00 
Stylograph, The Complete Word-Processing Package 173.04 199.00 
Micro-Modeller, Now Available for FLEX9 694.78 799.00 
DYNACALC, the Spreadsheet Program for FLEX 140.00 161.00 


FULL RANGE OF APPLE JI EQUIPMENT ALWAYS IN STOCK, 
RING FOR PRICES. 
@ Come and try any of our systems or make use of our mail order service. 
@ All prices include carriage charges within the mainland UK. + 
@ All prices are correct at time of going to press and subject to avallability. 
@ Send for our latest price list and catalogue covering our vast range. 
© Further information is available on all the products listed, send for details. 
@ Store opening hours-9.30 to 5.30-Monday to Saturday-Access & Visa. 
@ STIRLING MICROSYSTEMS LTD 
@ THE ‘6809’ HARDWARE & SOFTWARE STORE. 


3338.26 3839.00 


een 
241 Baker Street, London NW1 6XE. Telephone: 01-486 7671. 
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IF THECLOUDHOPPERS, . 5 
WASPS, SPIDERS METEORS 4 77, 
OR SATELLITES DON'T #558 
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Tae 4) a el , bees of MARS 
-“\e% ‘a= Seek . Satellite 
Tess. @andmeteorites 


©; More great 
VIC Cartridge games from Audiogenic 


Available from all VIC dealers or direct from Audiogenic Ltd. PO Box 88, Readir ng, Berks, (0734 586334) Credit cards accepted. Meteor Run, Renaissance 
Spiders of Mars, Satellites and Melon: ites £24.99, Cloudburst; £19.99 (inclusive of VAT and p&p). All titles copyright UMI INC represented in Europe by 
Audiogenic. Send for full catalogue. 
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THINK COMPUTERS 
THINK WILEY......... 


THE SINCLAIR 
SPECTRUM IN 
FOCUS 


by Mark R. Harrison, 
Software Sciences Limited 


Alter selling over 400,000 of his ZX81 
microcomputer, Clive Sinclair amazed 
the computer world by producing a 
powerful colour microcomputer at a 
price only he could conceive. ‘““The 
Sinclair Spectrum In Focus” supple- 
ments the Sinclair operating manual, 
and provides answers to some of the 
questions posed but left unanswered in 
the manual. The book is designed for 
readers of all ages, and those with either 
no previous computer experience or 
others who require more assistance in 
operating the ZX Spectrum computer 
system. 


December 1982 
0905104 28 5 
Published by Sigma Technical Press 


160pp 
£6.25 


THE APPLE’S BASIC 
CORE: 


With Disk File Applications 
by A. Kantaris, Camborne School of Mines 


Specifically designed for use with an 
Apple II microcomputer equipped with 
a disc drive. 

Introduces the newcomer to the BASIC 
programming language. BASIC state- 
ments are introduced and explained with 
the help of simple programs, and the 
user is encouraged to type these into the 
computer, save them on disc and keep 
improving them:as more complex 
language statements and commands are 
encountered. This enables the user to 
build up a considerable library of his 
own programs and subroutines which 
become the building blocks of advanced 
programming techniques and disc file 
applications explored in the second half 
of the book. 


November 1982 
0905104 269 
Published by Sigma Technical Press 


approx. 160pp 
approx. £6.95 


Apple™ is a trademark of Apple Computer Inc. 


NEARS 


GETTING MORE 
FROM YOUR 
PET/CBM 


Advanced Microcomputer 
Applications 


by Edward Flinn, Arthur Hill and 
Robert D. Tomlinson, 
University of Salford 


Based on the long-established series of 
microcomputer courses presented by the 
authors at the University of Salford. 
This ‘‘book of the course" is for people 
with a modest knowledge of BASIC who 
wish to progress beyond writing simple 
programs or typing in listings from 
magazines. 

The applications cover business, 
Management, education and engineering. 
Outstanding features are — 

e a thorough and understandable 
description of the use of PET. peripherals 
e the use of the PET in control and 
measurement applications. 


October 1982 
0905104 23 4 
Published by Sigma Technical Press 


THE 8086/8088 
PRIMER 


An Introduction to Their 
Architecture, System Design, and 
Programming, Second Edition 


by Stephen P. Morse 


approx. 180pp 
approx. £7.50 


Written by the man responsible for the 
design of the 8086 microprocessor, this 
revised edition has been updated to 
provide novices and professionals alike 
with a thorough introduction to Intel's 
8086 and 8088 microprocessors. 


September 1982 
0810 462 559 
Published by Hayden Book Co. 


SMALL BUSINESS 
COMPUTERS FOR 
FIRST-TIME USERS 


288pp 
£8.75 


by 1.R. Beaman 
December 1982 approx. 240pp 
085012 3747 approx. £9.95 


Published by National Computing Centre 


THE GENIE IN THE 
COMPUTER 


Easy Basic Through Graphics — 
TRS-80™ Edition 


by Rachel Kohl, Laura Karp and 
Ethan Signer 


Meet the genie — the playful servant 
who helps you learn how to program on 
your TRS-80 Model I or Model] III. By 
the time you've finished this book, you'll 
be able to write BASIC statements and 
design effective programs using them .. . 
and enjoy yourself every step of the way 
You don’t have to know anything about 
computers — or any math beyond 
arithmetic. 

A tiny core program on the very first 
page brings the genie to life — a simple 
face on the computer's video monitor 
screen. With each new concept you learn, 
this remarkable genie becomes more 
elaborate and animated. 


November 1982 
0471 87049 8 


INTRODUCING 
COMPUTERS 


by Malcolm Peltu 


This book aims to describe the 
background to computers, and to provide 
a comprehensive introduction to the 
main aspects of computers and 
computing. Topics covered include: key 
practical developments and theoretical 
concepts, how computers and silicon 
chips work, computer programming, 
systems design, databases, telecom- 
munications, and the human and 
organisational aspects of applying 
computer power. 

January 1983 approx. 230pp 
085012 3216 approx. £5.50 
Pyblished by National Computing Centre 


OFFICE PRINTERS: 


A Practical Evaluation Guide 


by M.A, Condon, Senior Consultant, 
Office and Communications Systems 
Division, The National Computing 


approx, 192pp 
approx, £8.75 


Centre 
December 1982 approx. 57pp 
085012 3712 approx. £6.50 


Published by National Computing Centre 


John Wiley & Sons Limited 


Baffins Lane: Chichester - Sussex PO19 1UD - England 
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Weill drive you wild 


with our range of quality disc drives and 
acclaimed support services. 


Boxed Drive Systems 
5 1/4"/8"/8" slim drives in quality 
boxes with PSU. 


Prices from £150 


(enol 
| Fiona Auto 
\ ¢ Drive Sales 51” Drives: COC 9408 SS 20ms STEP £99 


an! CDC 9408 SS Sms STEP £149' CDC 9409 DS Sms STEP £199 
1MB Capacity! CDC 9409T DS 96TPI Sms STEP £249 

8” Drives: Shugart SA 800/1SS £299 Shugart SA850/1DS £399 

We also stock at best prices: * Full range of Shugart spares 

* Fully warranted 51/4” x 8” reconditioned Shugayt drives 

8” Slim Drives: Tandon TM848-1 SS £349 Tandon TM848-2 DS £369 


Apple” | and Il users. 


AutoWord: break down the Apple® compatibility barrier! 
The AutoWord Datadrive ~ incorporating the unique PDS Inc? drive interface, 
converts a standard interface drive to runon the Apple ~ land II. 
With the Interface Board disconnected the Datadrive ~ 
reverts to standard application giving: 
* Improved reliability * Wide flexibility of drive use 
* Greatly enhanced service ability 
Datadrive” boxed 51/4” SS 40TK drive £225 


Dealer Enquiries Welcome! 


Disc Drive Repair 
Have your floppies flopped? 
AutoWord leads the field in across 
the range floppy disc drive repair. 
Drive service charges from £25 


All prices are exclusive of VAT 


The | Avtol"'777] is spreading! 


AutoWord Services Ltd., 164 St. Pauls Avenue, Slough, Berks. SL2 5ER Telephone: (0753) 78424/79599 


*AUTOWORD SERVICESLTD., ARE SOLE U.K. DISTRIBUTORS FOR THE PDSINC. DATADRIVE 
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HORIZON 
COMPLETE BUSINESS SYSTEMS 


AVAILABLE ON 


CREMEMCO, NORTH STAR, HORIZON, 
ADVANTAGE, SUPERBRAIN, TELEVIDEO, 
SIRIUS I, AND OTHER C/PM MACHINES. 


WHAT IS INCLUDED 


e Customer file create and update e Printing of Statements 

© Supplier file create and update e On-line Enquiries for Customer De- 
® Stock file create and update tails ; 

® Printing of customer records © Purchases 

® Printing of supplier records © Purchase Ledger 

® Printing of stock records ® Purchase Day Book 

® Printing of customer labels e Purchase Payment 

® Printing of supplier labels ® Purchase Price Analysis 

® End of year procedures ® Creditors Report 


@ Invoices, credit adjustments, pay- @ Purchase Analysis by Supplier 
ment received, order entry and des- © Purchase Analysis by Stock Number 


patch-notes @ Nominal Entries 
e Address labels for invoices and ® Nominal Ledger 
credit notes @ Nominal Day Book 
@ Address labels for despatch notes ® Nomina! Payments 
e Data Base update e Stock Re-ordering Reports 
® Printing of invoices in batch mode e Stock Movement Report 
@ Credit Notes ® On-line Enquiries for Stock Control 


@ Sales Ledger ® Stock Supplier Index update 

© Sales Day Book ® Print Stock Supplier 

© Payment Received Report ® Purchase Orders 

@ Sales Credit Day Book ® Printing of Purchase Order _ 

e Age of Debt Report e Outstanding Order Summaries 


® Sales Analysis by Customer Num- ® Clearing of Purchase Order Files 
ber @ Order Enquiries 

e Sales Analysis by Stock Number e Printing of Stocks and Suppliers 

© Sales Analysis by Area Code ® Profit and Loss Report 


sport N 


This Complete Business System 


has been developed to cater for the needs of most businesses. 
Written in COBOL the system will meet the requirements of 
most organisations. irrespective of the complexity of details 
required, the operator's task is minimal and only proportional 
to the total input. 


The simplicity of the system is its 


unique feature 


in that it is designed to be operational in a matter of minutes, 
yet you do not need to be a computer expert to run this 
system. Completely integrated, the system is self-checking 
with inbuilt security against inadvertent entries, with positive 
guidance for correction. 


BEFORE PURCHASING OR RENTING THE SOFTWARE LICENCE MUST BE COMPLETED 


Horizon Software Ltd 


SPECIALISTS IN MICRO COMPUTERS 


0533) 556550 
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Which one’s 


We choose the ACT Sirius 1 


...and we make it our business to know just what the So if you want to plan a system, install a system, 

best options are in the micro jungle. develop an existing system or just want to know more 
We specialise in Management Information Systems for about Management Information Systems — speak to 
large organisations offering a complete and comprehensive Applied Micros and find out why we choose the ACT 
service to financial and business managers. SIRIUS | to give you the full service. 


@ We will identify the hardware and 


software options Applied Micros also offer the following technologies and 


products: dBASE fl, MicroModeller, SuperCalc, Multiplan 


@ We will design and develop systems to meet Wordstar ... Networking, Communications, Hard Disks . . . 
your needs We are also a PULSAR SOFTWARE CENTRE. 
@ We will train you and your staff 
@ And we back you up by giving a a age 
ongoing support Cut out and post this coupon if you want to find out how 
: ‘ : your organisation can benefit from our experience in 
With a customer base that reads like the Times Top 1000, Management Information Systems. 
you can be sure that our systems specialists speak your 
language, no matter what the industry. 
Name ——— - 
e ® 
Applied Micros _| «= — | 
Sa Name of Company = = 
Applied Micros Limited, The Genesis Centre, | Address - — - 
Birchwood Science Park, Warrington. 
Tel: (0925) 819939 | rellNo». 
{SIRIUS Is the registered trade mark of Applied Computer Techniques (Holdings) p.I.c.) —— = Ee see ee eee eee 
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DIRTY MAINS! 


a computers’ worst enemy 


REGUVOLT-a computers’ best friend! 


A ‘dirty’ mains supply can often jeopardise the performance of 
your computer, causing data loss, system crashes and sometimes, 
damage to both hardware and software. 

Raw power, direct from the mains, is prone to transients or voltage 
‘spikes’, which are usually caused by the variation and switching of 
electrical loads in the vicinity or your computer (e.g. photocopiers, 
lifts, domestic appliances etc.). 

These ‘spikes’ play havoc with the mains, and then your computer 
suffers! 

A Reguvolt Mains Conditioner will solve the problem, by providing 


Ware. Herts SG12 8EJ, England. 


Cetronic Components Ltd. 
Hoddesdon Road, Stanstead Abbotts. 


Tel: Ware (0920) 871077 Telex: 817293 


complete electrical isolation between the mains and your 
computer system. Transients are suppressed, anda ‘clean’ and 
stable voltage supply is maintained. 

Where tota/mains security is concerned, a Reguvolt really is 
your computers’ best friend! 

Please send for further 
details today. 
Single and 3-phase models 
available, from 


120VAto 
60kVA. 
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e WE SUPPLY NATIONWIDE 

Anes e WE INSTALL NATIONWIDE 
e MAINTAINED NATIONWIDE 
KGEXDS) > BEST PRICES NATIONWIDE 


e LEASING SCHEMES 
Our unique service allows you to buy anywhere in the UK with the confidence and 
knowledge that the equipment we supply is at the right price and supported. 
Our experience of putting together the correct system for you ensures full satisfaction 


* COMPLETE RANGE OF SOFTWARE, PRINTERS AND PERIPHERALS 
* 12MONTHS NEXT DAY SERVICE INCLUDING PARTS, LABOUR AND TRAVEL TO 
YOUR SITE 


@ ASK FOR SERVICING 
QUOTES ON NEW AND 
EXISTING EQUIPMENT 


MIASS 
IC ROS 
Wellson House, Brownfields, 
Welwyn Garden City, Herts. 


Tel: Welwyn Garden (07073) 31436/7 
Telex 298641 


| Name 
| 
| Company 


| Address 


We've opened up the 
whole country 
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WHICH MICROCOMPUTER? | 
MUCH SOF Tune WHICH SERV 
COMPUTER —1_WHICH WORD PROCESSOR? 


——-S— 
The computer or word ome you install | The National Computing Centre will be presenting 
in your business is going to be with youforalong — special video briefings and you get a free NCC 


time. So when you're buying a system, the last Questioner when you send for your tickets to help 

thing you can afford is a mistake. pinpoint what you're looking for before you leave. 
The Which Computer? Show is for busi- Compare, discuss and get practical ex- 

ness people who believe in leaving nothing — perience of the new technology. Then you 

to chance. can make your decision with confidence. 
Firstly, the show offers you the widest choice The show takes place at the National 

of equipment you'll find under one roof. Over 


: Exhibition Centre in Birmingham, easily reached 
200 exhibitors will be there. by car or train. Car-parking Is free. The dates are 
But then it helps you narrow down that 18th-21st January 1983. Open from 10.00 am. 
choice until you've found the one system that Simply clip out the coupon and send it to us 
matches your needs exactly at Which Computer? Show, 232 Acton Lane, 
Atthe Which Computer? Show you'll find London W4 S5DL. Phone: 01-747 3131 during 
computer experts who talk your language. office hours. 


ORS \ FREE TICKETS WORTH AT LEAST t 


£3 + INFORMATION PACK 


| Which Computer? Show, 232 Acton Lane, London W4 SDL | 


Please send___ complimentary tickets for me and my i 
# colleagues. Also send your free information pack containing 
\ the NCC Questioner. 


Name 


Position 


Company. . SE | 
i Address___ —_ = - [ 


mw 
SO 


National Exhibition Centre 


Telephone 
e e 
Birmi ngham I | would like to receive Which Computer? magazine at the 45% 
is vi) discount rate of £9.90 (normal annual subscription £18 - send no 
eB (982 | ___ money at this stage). | 
January lam interested in exhibiting at the Which Computer? Show. 


PC/t/12 Nobody under the age of 18 willbe admitted 
ses Oe eee eee eee 
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SUPERFILE for 
DATABASE MANAGEMENT 


on Micros 


* Flexible Items — no need to predefine length or type 


* Flexible Records — add new kinds of information at any time. New applications packages can pick up 
existing information in the database and add their own. 


* Search for exact matches, strings, numeric ranges and “sounds-like” items. 
* Multiple occurences of same type of information. 
* All Items are Keys for searching. 


* SUPERFILE adds itself on to CP/M and interfaces to standard languages — use Basic, Cobol, Pascal etc 
— whatever you prefer. Adapt existing programs to use the SUPERFILE database. 


* True multi-user architecture. Available for Equinox, Shelton; other systems on application. 

* SUPERFORMS and SUPERTAB screen forms utility and report generator available. TAB sorts and pro- 
duces Mail Merge files too. 

* PACKAGE MANAGEMENT facility — Menu generator that loads and runs any CP/M program. Feed it in- 
put as if from the keyboard, then hand it over to the user. Ideal for setting up packages for non-experts. 
* SUPERFILE is not only made in England, it outperforms all the American competitino by a wide 
margin. Widely used in the Civil Service. 

* SUPERFILE £175, SUPERFORMS and SUPERTAB £75 each. Dealer enquiries welcome. Conversions from 
other databases by quotation. 

* Coming soon! Elephant Brand range of integrated applications packages to run under SUPERFILE. 


SOUTHDATA (P) LTD. 
10 Barley Mow Passage 
London W4 
01-994 6477 
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A complete business computer service from 


—— torte data systems 


Introducing the New & : ae ST 


Minicomputer Performance - Personal 
Computer Price — 16 bit processor: £2,395 


Free consultation — Implementation — Customisation 


Forte Data Systems offer a free consultation service to 
evaluate and discuss your requirements. We will under- 
take to install systems and provide you with an after 
sales support service to ensure that you get the full 
benefit of today’s technology. 


To: Forte Data Systems 
27 Rathbone Street, London W1P 1AG 
Tel: 01-637 0164 
PLEASE CONTACT ME WITH FURTHER DETAILS 


Name ois 
Position _ = 
Company/address 


Systems include: 

Word processing . order processing . stock control . 
invoiding . sales ledger . integrated accounting . manage- 
ment accounts . mailing lists . financial modelling . 
mainframe communications . databases 


Telephone 01-637 0164 to arrange for a demonstration 
or complete the attached coupon. Callers by appoint- 
ment only. 


=| ae ee s PC12 
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APPLE 


WE ARE THE BIGGEST SUPPLIER IN 
THE WEST COUNTRY 


Why? — We're the longest established, the friend- 
liest, the most experienced AND we give superla- 
tive service and advice. 

This adds up to the best deal in Apples you'll find at 
the most sensible prices. 


Give us a call for alf Apple requirements. 


BASF DISKETTES 


Genuine German made First Quality — FULLY 
GUARANTEED 

53" Single sided, single density, soft sectored 

£13.50 (Box of 10) 

51" Single sided, double density, soft 


sectored £17.50 (Box of 10) 
513" Double sided, double density, soft 
sectored £23.00 (Box of 10) 


Postage & Packing 50p. Prices Ex. VAT 
WE STOCK THE FULL BASF RANGE 


DATALINK 


MICROCOMPUTER SYSTEMS (U.K.) LIMITED 
CRA): 10, Waring House, Redcliffe Hill, 

7 Bristol BS1 6TB. 

Tel: Bristol (0272) 213427 


Authorised Dealer and Service Centre for 


Sgghepie computer C= commodore 
; C COMPUTER 


24hr answering service 
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OSBORNE 1 


THE MOST EXCITING PRODUCT TO HIT THE MICRO 
MARKET FOR YEARS! 


The fully portable 64K microcomputer, VDU, disks 
mains/batteries together with a tremendous software 
package worth £800 alone! 


— ONLY £1250! (Ex VAT) 


AND LOOK AT OUR SPECIAL BONUS OFFER! 
— A FREE 12” Green Monitor and A Box of Top Quality 
BASF DISKS in a Library Case — WORTH £200! 


— ALL FREE WITH EACH OSBORNE! 


VIC 20 
COLOR COMPUTER — 


£169.00 inc. VAT 
(Plus £2 Carriage) 


ZENITH 12” GREEN MONITOR — 


£99.00 Ex. VAT 
(Plus £5 Carriage) 


HUNDREDS OF SPECIAL SOFTWARE OFFERS 
— eg NEW VISICALC 3.3 £112! 


TO: DATALINK MICROCOMPUTER SYSTEMS (U.K.) LIMITED 
Please send: L] Full Price List 
L] Quotations for (please attach details) 
] Items listed (cheque enclosed) 
Name . 


Address 


Tel No. 


@ Circle No. 306 
227 


MICRO-MADNESS CRAZY PRICES! 


All goods sold are brand new and with full manufacturer warranty. 


KAGA MONITORS 

High — res. 12” B/W inc. Cable 
High — res. 12” Green Inc. Cable 
High — res. 12” Amber Inc. Cable 


PRINTERS 


EPSON 

MX80 Type Ill 
MX80FT Type III 
MxX82 


MX82FT 

MX100 Type III 

RS232 Interface 

RS232 Interface with 2K Buffer 
Serial Interface Type III 

IEEE — 488 Parallel Interface 
Apple Interface (Non-Graphics) + Cable 
Apple Interface (Graphics) + Cable 
TRS80 Interface 

Ribbon for MX80 Series 

Ribbon for MX100 Series 


CENTRONICS 

737 — 2 Parallel 

739 —2 Parallel 

150 — 2 Parallel 

152 —2 Parallel 

152 — 4 Serial 

12 Cartridge Ribbons for 150/152 
12 Zippack Ribbons for 737/739 


1.D.S 
Prism 80 Full Option Inc. Colour 
Prism 80 — Graphics/Sprint/Auto 


Sheet Feed 
Prism 80 — Graphics/Sprint 
Prism 132 Full Option inc. Colour 
Prism 132 — Graphics/Sprint/Auto 
Sheet Feed 
Prism 132 — Graphics/Sprint 
Black Ribbon for Prism 
4 Colour Process Ribbon for Prism 
4 Colour Primary Ribbon for Prism 


INTEGREX 

CX80 Colour — Parallel 

CX80 Colour — RS232 Serial 
CX80 Colour — IEEE 

CX80 Colour — RS232 3.7K Buffer 
Apple il Interface Card 


SMITH CORONA 

TP1 Daisy Wheel — Paraltel 
TP1 Daisy Wheel — Serial 
IEEE Interface Box for TP1 


APPLE INTERFACE CARDS AND 
ACCESSORIES 

CCS Serial Card 

CPS Multifunction Card 

CPS Printer Cable (Please Specify) 
ALF Music Card 9 Voice (MC1) 


ROMwriter 

Copyplus ROM 

Ramex 128K 

Ramex 16K 

Analog Output Board 4 Channel 
Analog Output Board 8 Channet 
Digital Interface 

Analog Input Board 16 chl. 8 bit 
Analog Input Board 16 chl. 12 bit 
Videx 80 Column Card 
Omnivislon 80-col Display Card 
SUP'R Terminal Card 
APPLEFAN 

Applefan Unit 

Cassette Connector Set 

Disc Drive Connector Set 
Eurocolour TV Output 

Games Connector Set 

Monitor 40/80 Char. Display Switch 
Mains Output Set 

Printer Connector Set 

Graphics Tablet Connector 


DEMONSTRATION/TRANSIT CASE 
Apple + 2 Disc Drives 
Terms of business: Cash/cheque/P.0.S, with order. 
P&P: Interface cards and ribbons — per unit 50p. 
Printers, monitors, and cases~ per unit £6. 
VAT: All prices are exclusive of VAT. Please 
add 15% to the total cost including P&P, 
Goods damaged in transit will be replaced FOC. 


i 


Please send me the following goods: 


ALF Music Aibum A for MC1 
ALF Music Atbum B for MC1 
ALF Music Atbum C for MC1 
ALF Music Card 3 Voice (MC16) 
ALF Music Album 1 for (MC16) 6 Total(inc. P&P) 
ALF Music Album 2 for MC16 15% VAT 
ALE perc athe nes tee e | lenclose v 

ar Training Dis oft hich /P.0.S. forsumof 
Alpes TraningbicciNTGfar Cine 1p)" [ea wcheaues!POS. forsumo 
Timing Mode Input Board 8 
Mountain Computer Expansion Chassis 361 
Clock Calendar Card 142 
Supertalker 151 
ROM-—Plus Board 84 
RAMplus 


AIMGRAM LTD 31 Roman Gardens, Kings Langley, Herts. WD4 8LG. Tel: Kings Langley (09277) 68211 
@ Circle No. 307 


ANADEX 

DP9000A Serial/Parallel (Graphics) 
DP9001 Serial/Parallel 

DPS9001A Serial/Parallel (Graphics) 
DP9500L Serial/Parallel 

DP9500 Serlal/Parallel (Graphics) 
DP9500A Serial/Parallel (Graphics) 
DP9501 Serial/Parallel (Graphics) 
DP9501A Serial/Paraliel (Graphics) 
DP9620A Serial/Paraliel (Graphics) 
Ribbon for DP9000/9500 Series 
Graphics Interface Card 


WALTERS 
120 — Parallel! 


| Name__ 
| Address 


AIMGRAM 


At Microage you can now get the very best 
value in microcomputer printers. We've selected 
only the best printers available so you can choose 


| ILADE \t)s confidently, knowing you're getting the best value 


ELECTRONICS oe 
BIG value in small printers Beet: 


. all machines. 
The Amazing AP100 


Big brother to the AP80 the AP100 isa 
wider more sophisticated version of the AP80 
with a full graphics capability and the ability 
to take standard width computer stationery, 
the AP100 is an ideal choice for anyone with 
a microcomputer. 


Its features include: : 
80 cols 30 cps @ Dot Matrix Unihammer The Outstanding MX80 FT Type 3 


action @ 116 ASCII standard characters The MX80 is a flexible, high quality and 
@ Full graphics capability @ Up to10” paper extremely reliable graphic, dot matrix printer. 
width @ Upper and lower case @ Double Its superb performance is due to a 

width printing @ Centronics interface: number of outstanding features. High 

@ Friction feed. resolution graphics, a wide range of type 
Only £215. sizes, a quality 9 x9 dot matrix head and up 
to 132 chars per line are just some of the 
exceptional features on this ideal printer for 
microcomputers. Only £390. 

Specifications 

132 cols 80 @ Logic-seeking, Bi-directional 
printing @ 9x9 Dot matrix printhead @ 96 
ASCII standard chars with descenders @ Full 
graphics capability @ Several type sizes 

@ Automatic underlining @ Standard 
interface Centronics @ 


The Incredible AP80 

The AP80 is probably the world’s 
LOWEST COST, compact 80-column graphic 
dot-matrix printer available. 

It can produce single and double width 
characters and has the ability to produce any 
pattern through its dot-matrix capability. 

The AP80's robust construction and its 
unique “unihammer” make it an extremely 
cost effective and efficient printer. 

Its features include 

80 Cols 30 cps @ Dot Matrix Unihammer 
action @ 96 ASCII standard characters @ Up 
to 8” paper width @ Upper and lower case 

@ Double width printing @ Standard 
interface: Centronics 


Official Orders Accepted 


ALL PRICES INCLUDE VAT. FOR FURTHER 
DETAILS AND MAIL ORDER LIST SENDLARGE S.A.E. 


MCRAOAGE ELECTRONIC 


135 HALE LANE EDGWARE MIDDLESEX HA8 9QP TEL:01-959 7119 TELEX 881 3241 Open Mon-Sat 9am-6pm.Thurs 9am-1pm 
@ Circle No. 308 
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G. W. COMPUTERS LTD 


LONDON’S WEST END 
RANGES 


LOWER SYSTEM PRICES 


NATIONWIDE OVERNITE SERVICE 
BETTER SERVICE 


MORE PRODUCT 


**#***THE NEW DBMS Ill (SERIES Ill OF THE WORLD’s FIRST ‘TASK-ROBOT-PROGRAMS'?**** 


Mbasic & word-star compatible 
1400 character record sizes. 
mathematical scratchpad 

record relational indexes... 
translateable to any language . 
User-defineable reporting 

field protection/classification . ; 
sorts ‘alpha or numeric’ any window 
either-or.same as.greater.smaller 


eee HEE ATURES***** 


3200 records per filename 

20 main/200 sub fields per record 

field and record related formulae..... 
‘Jump-to’ any of 32000 records per file. 
random/binary/key/multiple field searc 
‘if-then’ questioning é 
file protection/password entry 

speed of 50 records per 20 seconds. 
range match.not match.integer match 


12 online file architectures . 

240 fields using cross-referencing 
cross-record calculations 

‘Jump-to’ any record in 12 files 
User-defineable files/field words/sizes 
endless ‘either-or’ matching .... 
formulate/recall on selection criteria . 
12 interrogation question types. 

short filing output/audit trials. 


ONE OF THOUSANDS OF DIFFERENT TASKS ON WHICH THIS PROGRAM MIGHT BE EMPLOYED 
DBMS’'S MACROS WORK FROM THE MOMENT YOU INSERT THE ‘TASK DISK’ IN THE COMPUTE?'S DRIVE 
Simply design your file, give its fields your words, setup your report mask, and then enter your records. Switch to ‘automatic drive’ and formulate any task you wish the 


program to fuifill, the task is stored as a macro. Take a copy of the pro 
key-stroke. Think of a number of such ‘task disks’ such as “stock-re-order reports”; 


“patient history analysis”; “research-analysis”’; 


budgetting”; “purchase/sales-analysis”; 


wy ae 


an 


“plus more?” 


ree 


personnel-file-analysis”; 


ram on another ‘task disk’ and from then on, the task disk will function without a single 
stock-valuation reports’ 


aoe 


; “sale-mail-shots”; "production-process-analysis”’; 
“, “vehicle-location control”; “librarian analysis’; 


Previous issues examples have been ‘employees prospect files’ and ‘garage stock re-order reports’ here is an example of a sales ledger 


and several of its reports. 

The record may look /ike this: 
1-record number (2 ) 
2-date (12.09.82) 

3-invoice (974327 ) 
4-account (2.1 British Mtl) 
5-amount (3800.00 ) 
6-vat (570.00 ) 

7-cost of sale (3000 ) 

8-pmt date (03.09) 

9-discount status (50.00 unpaid) 
10 nomincal code (21.1 general sales) 


One report might be: select?? 

all records and print a list by 
account priority in ascending order 
with collated totals showing the 
trading amount with each client 
as well as totalling the gross 
profit made against that client’s 
supplies. 


Another report might be: select ?? 
re-organise the file in nominal 

code priority ascending order. 

Print a list of all expense codes with 
just the collated totals as well as 
gross profit totals against the same 
expense heading. 


(next issue’s example librarian) 


DBMS II (WITHOUT MACROS) AND DBMS III ARE FULLY IMPLEMENTED UNDER CPIM-86 (tm) AND MS-DOS (tm) ie: X 


SIRIUS/VICTOR/IBM X 


DMBS I! 395.00 (or 250.00 by mail order ex. training). DBMS Ill is 575.00 (or 295.00 by mail order ex. training) 


TELEPHONES: 01-636 8210 : 01-631 4818 : TLX: 892031 TWCG (BOSTON 94-0890) 


MICRO-COMPUTERS 


GW.L -G80 64K/Intfce ports/kboard 
-G80 V.D.U. 
-G80 dual d/drives enclosed 
-Superbrain 64K.Ram/320K disks 
-Superbrain 64K.Ram/700K disks 
-Superbrain 64K.Ram/1.5M disks 
-Superbrain 64K.Ram/10M disks 
-Compustar 64K Ram/OK disks 
-Compustar 64K.Ram/320K disks 
-Compustar 64K.Ram/700K disks 
-Compustar 64K.Ram/1.5M disks 
-Advantage 64K.Ram/700K disks 
-Advantage 64K.Ram4.3M disks 
-Horizon 64K.Ram/700K disks 
-Horizon 64K.Ram/6.3M disks 
-Horizon 64K.Ram/18M disks 
-800 64K. Ram/OK disks 
-802 64K Ram/7O00K disks 
-802H 64K.Ram/5.3M disks 
-806 64K.Ram/10M disks 
-816 256K/750K disks 
-Act -Sirius 1 128K/1.2M disks 
Victor -9000 128K/1.2M disks 
Osborne = -1 64K. Ram/200K disks 
(BM -PC 64K.Ram/640K disks 
-PC1 330K/640K disks 
Atari -400 16K. Ram 
Epson HX/20 Hand-held computer 
Pet -8032 32K.Ram 
8050 1 Meg disks 
64 CBM Personal computer 
Il 64K.Ram 
Il 128K/143K disks 
ACS800-2 64K.Ram/1M disks 
ACS800-10 208K/10.5Meg discs 
Nec PC8001/12 64K.Ram/350K disks 
APC 128K.Ram/2M disks . 
Corvus Concept 16 bit PC 


795.00 

150.00 

§50.00 
1695.00 
2195.00 
2595.00 

call.00 
1495.00 
1995.00 
2495.00 
2895.00 
2095.00 
2995.00 
1950.00 
3595.00 
4595.00 
1195.00 
2195.00 
3950.00 
4595.00 
2950.00 
2395.00 
2395.00 
1250.00 
2695.00 
2995.00 

210.00 
call. 00 

695.00 

695.00 
call.00 

675.00 
2095.00 
1995.00 
4995.00 
1695.00 
call.00 
caill.00 


Intertec 


Northstar 


Televideo 


Apple 
Altes 


All computer prices include mbasic as standard. All 
prices marked £ are 8/16 bit machines 


SYSTEM DEALS 


Choose any computer & any printer (over 800 

pounds) 

add 10% for full 12 month warranty (12.5% mntnce) 

add 150.00 for blank diskettes 

add 175.00 for cables, delivery & installation 
training optional extra 100.00 


and get completely *****FREE***** 
cpm handbook 50 basic exercises 2000 sheets paper 
OBMS Iit magic wand w/proc magic calc 
mbasic 80 diagnostics msort/dsort 
recover autoload instant basic 
obasic disk/games library case 

“fe* total value 1480.007"*** 
Buy a system Including a hard disk and get FREE 
the G80/86 software packages value 690.00 also 


PRACTICAL COMPUTING December 1982 


-Microline 80 
-Microline 82A 
-Microline 83 
-Microline 84 
-MX80/FT-3 
-MX100/FT-3 
-DP 9000 
-DP 9501 

-OP 9501 (A) 
-9/45 R/O 
-9/55 R/O 
-9/35 R/O 
-3510 R/O 
-7710 R/O 
-5520 KSR 
-8820 

-8830 

-810 

-825 

-630 
-RP1600 
-ESW 103 


295.00 
395,00 
1695.00 
895.00 
375.00 
495.00 
895.00 
1045.00 
1145.00 
1695.00 
1795.00 
1495.00 
1395.00 
1795.00 
2250.00 
1295.00 
1695.00 
1295.00 
1395.00 
1695.00 
1495.00 
795.00 


Epsom 


Anadex 
QUME 
NEC 


DRE 
Texas 


Diablo 
Ricoh 
Olympia 


PERIPHERALS & 
ACCESSORIES 


-6 Meg hard disk 

-11 Meg hard disk 

-20 Meg hard disk 
-Multiplexor 7 station 
-Mirror backup card 
-Compustar10megharddisc 
-COC 96 meg hard disk 

-16 bit U/grade 

-18 meg hard disk 

-6 meg hard disk 

-12 meg hard disk 

-26 meg hard disk 

-S/sided floppy drives 
-D/sided floppy drives 
-D/sided d/track drives 375.00 
-Soft/hards/sideddiskettes(10) 30,00 
-Soft/hards/sideddiskettes(50) 125.00 
-Soft/hards/sided diskettes(100) 200.00 
-104/2D double sided (10) 50.00 
-104/2D double sided (50) 225.00 
-104/2D double sided (100) 400.00 
-Softbox Pet to CPM (TM) 495.00 
-Sirius 8/16 bit SMHZ card 365.00 


NOTE CORVUS DRIVES WITH MULTIPLEXOR MAY 


1950,00 
2950.00 
3950.00 
695.00 
695.00 
2950.00 
7950.00 
325.00 
2995.00 
1495.00 
1950.00 
3295.00 
150.00 
225.00 


Intertec 
N’Star 
Rodime 
Morrow 
coc 
Memorex 
Dysan/ 
Scotch 
S.S.E. 


\ NETWORK SIRIUS..SUPERBRAIN..CONCEPT..PET.. 


VICTOR..IBM.. 


SOFTWARE 


-BUS V8.00 (accounts) 
-DBMS II (database) 
-DBMS II (by mail order only) 
-DBMS Ill (database) 
-DBMS III {by mail order only) 
-DSORT & MSORT (MBasic fi 
-SALES LEDGER 
-PURCHASE LEDGER 
-NOMINAL LEDGER 
-STOCK-CONTROL 
-ADDRESS- MAILER 
-INVOICER 

-Autoload & recover 
-MBasic 80 

-Fortran 80 

-Cobol 80 

-Basic compiler 

-MU Lisp/Mu Star 
-Word-Star 

-Mail-Merge 

-Spelstar 

-Datastar 

-Super-Sort 
-W-Star/M-Merge/Sp-Star 
-BStam (communications} 
-BSTMS 

-Despool 

-CBasic 

-Pascal MT 

-Quickscreen 
-Spellbinder 

-T/maker 

-CIS Cokol 

-Forms Il 

-Super cale 

-Pascal M 

-Quic-N-Easy 

-Magic Wand 

-Magic Cale 

-Diagnostics 

-Statpak 

Oasis -The Word 

Ithaca -Pascal Z 


Software formats on all micros in our hardware 
list.All prices marked £ are avaliable 8/16 bit formats 


G.W.L. 


Microsoft 


Micropro 


Byrom 


Digital 


F.Geller 

Lexisoft 
Lifeboat 
M'Focus 


Sorcim 


Standard 
Peachtree 


S'Soft 
N'West 


G.W. Computers Ltd{[Grama (Winter) Ltd] 

55 Bedford Court Mansions 

Bedford Avenue 

London W.C.1. England. 

Tel: 01-636 8210: 01-631 4818: tlx 892031 twe g 
Boston office tix 94-0890 

24 hour answerphones-leave address for ‘infopacks’ 
We do not operate a reader's reply card service 
Terms: C.W.O. or C.0.D, Prices exclude V.A.T. 
No dealers. The above lists are not exhaustive 
Please call in only by prior appointment 
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LONDON COMPUTER CENTRE 


‘Sirius 


-— arlus 7 Y at Disk 10 Mb 


1.2Mb Disk Storage £2395 Available Now! 


2.4 Mb Disk Storage £2895 " . 
Wordstar Magic Wand Spellbinder 


Now available Spellstar D Base || T/Maker Calcstar 
VA Ue IE NeeReiteeemm  \Vilestone Datastar Microstar 


to run all CP/M 8 bit or Fortran Cobol Pascal or any CP/M 
16 bit software software 


TELE-VIDEO SINGLE-USER TO MULTIUSER i -_ ww 


NOW UPGRADED NO EXTRA CHARGE 7 
802E 100K EXTRA DISK STORAGE 


£2170 ——— 
Superbrain compatibility Invoice Purchasing 
Faster disk access 
Green Screen. True descenders 


22 Function Keys 806 816 
802DE 2 Mb Disk Storage £2295 
802HDE 14 Mb Hard Disk 1 

Mb Floppy £3990 “4 

8066 User 10 Mb Hard Disk £4095 Word Processing Payroll Nominal 
816 16 User 23 Mb Hard Disk €7385 : 

800 64K User Station £1025 


Prices above based on exchange rate $2 = £ Lt &, LF 


La 


New Superbrain 2 


CP/M Software y, : r——___ Exsontypes | A Epson Type3 
Wordstar £195 < ie ——_ exantyes | from £1595 


Spellstar £130 . Jedicated Wordstar Keypad 
Grammatik £65 MX 100 

Foot Note £75 

CPM/IBM £99 

CPM/DEC £99 

T Maker Il £150 

DBasell £395 

Autocode £120 

Milestone £195 

Task £195 


AUTO SHEET FEEDER |B oMb Hard Disk 
£580 | , Model 111 £995 


New! 12” Wide 
Modell Model II Model III 


Automatic . 48K System withTRSDOS 16K £599 
Sheet Feeder si 2 Disk Drives andCPMat 48K £649 
A : Green Screen noextracharge  48Kwith2disk 
fits all below —= Complete£995 from £1995 drives £1395 


DAISY WHEEL PRINTERS HARD DISKS _ tassbticcri ai 
LETTER QUALITY PRINTING Model 6 6 Mb Formatted £1595 


Model 12 11.5 Mb Formatted £1895 


* FLOWRITER RP 1600. 60 CPS The most intelligent ** Specially designed Hybrid 
Daisy. Proportional spacing with Right Justification on heavy duty power supply 
WORDSTAR, WORDPRO, APPLE WRITER, SCRIPSIT etc. *k Data Error Recovery 
£1500. 

* TEC 40.40 CPS JAPANESE DIABLO 630 uses Diablo 
Daisy Wheel & Ribbons £1135. 


All prices are Exclusive of VAT and Delivery. Dealer Enquiries invited on all Products. 
Large range of CPM Software available. Please phone for Prices. 
Demonstrations on all models. 

43 GRAFTON WAY, LONDON W1P 5LA (Opposite Maples) 


OPENING HOURS: 11-7 MON-FRI 12-4 SAT Tel: 388 6991/2 
24 hour answer phone: 01-388 5721 
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DH ’Research Machines’ Serial Interface 
df ‘Qugust BO0'Page # of 5’Sales 


| # 


ce 
~TSERLALNINTERFACES t~ 
tGeneral ft 


mmunication between compu 
id since the early days of 

the large range of low speed peripherals 
almost universally accepted serial data 
The tuo most Commonly used serial data c 
are the R5232V24 standard and the 2B mA 
types the RS232/V24 1s the most common 
There are six serial interfaces availant 
for the Research Machines 380Z, these be 
the SIQ-1, the S102, the SI0-3, 
$10-4 and the S10-8/76 


sp 
~Si0-1~ 


saspara | 


onarew-sernece==| 


BSeteurynreses 
eonenaercansos| 


a= 
gasaovaa 


Bs Eee see tous en 
BSAC eISIRATEH 


TXED v4 


20 Ign oy 
Sepurigne (e) 1988 by Research Machines ote | 


(21 Doe 
CMI Ut 
(aed 


> Rais x 
1) Bye DE, MYA)» TOL AND HT Hd 
Ty 


4 Mall Fe ADK," Wy 
De ore LILY 


Aiplag 19 desired, cable vill comect the 38 AU board to Ow 
Facwary tat fh scot providing the recessary Sigult ais 
eerpo viet me She ariginal WR board des. ugn 


For coins ae colon sriver board it receriry mn tit dh to 
Mundard bln aceite tore Teo versions we eailable Fer we with 
APL emir wa teleasicn set Ue ML lator board 1s neccesary 


a3 

Fee every eat gaality output ar KE eonitcr should be ised. together 
with ap GD drier board Please ommtact te Sales Oitice tor 
BaiLslity mornin [you haw a cassette based Hsien, you mnt 
Ow toe hae os Lereinator boord aWas cle with Uw 
correct mater of plugs to Use the add on boats yas hive crated 10 


WEN, Doe, 


Saooth Scrolling Saooth Scrolling Seooth Scrolling 
3007 oar 


Sepoth scrolling Saooth scrolling “.. Saooth serolling 


Smooth Seralling Seooth Scrolling .... Smooth Serolling 


Senoth scrolling Seooth strolling Sanoth scrolling 


ye _costtat 
8 


Enter number (1-3) @ 


|* 
=> | — 
4 


a” a 


36 
Rotation centre(-16 ,-10 > 
fngle of rotation -26 Degrees 


Research Machines 


CHARACTER 
MACHINE 


Providing exactly the right facilities for different 
applications can be a real problem when a system is as 
versatile as the 3802Z. 

Take, for example, screen line length. Not only do 
different users have different needs; so too do individual users. 

They might welcome forty character clarity for 
presentation, display, and control applications; but they also 
want eighty character capacity, because word processing, 
some programming languages, and many general-purpose 
applications demand it. 

So we've developed Varitext — to provide both, on the 
same machine. 

Varitext means that the 380Z user can always choose 
the line length best suited to the application. It gives access 
to a growing range of 80 character software without losing 
all those well-established and popular 40 character 
applications. It makes the 380Z equally effective as a 
computer and a word processor. It lets programmers use the 
character mode with which they are 
familiar —or which languages like ALGOL, 
FORTRAN, and PASCAL really need. 


RESEARCH MACHINES 


And it improves the quality of our already exceptional graphics, 
by offering a smaller character size for neater annotation. 


But the Varitext option goes a great deal further than 
that. We also saw it as the opportunity for a major 
enhancement of the 3802’s screen handling capabilities. 


So we added: 

(J) an8 x 10 dot matrix, to further refine the character set; 
Can additional set of 128 user-definable characters; 

) reverse video, underlining, and selective character dimming; 
L) smooth scrolling and faster screen filling; 


CJ] user defined windowing (and independent scrolling) 
of screen areas; 
_] audible tone generation (option) 


And all that, we believe, makes the 380Z’s screen 
handling the best on the market. 


The Varitext option is available with new systems 
or as a user-installable enhancement 
to existing 380Z systems. Contact 
our Sales Office for details. 


RESEARCH MACHINES LTD Mill Street, Oxford OX2 OBW, Tel: (0865) 49866 
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INFORMATION DESK SOFTWARE 


INFORMATION AT 
YOUR FINGERTIPS... 


PURCHASES SALES INVOICING | NOMINAL | | REPORT 
LEDGER LEDGER AND STOCK | LEDGER | GENER- 
CONTROL | ATOR 


6 5 ae = 
DrMDIGITAL min 


>Videosafid C 


Piss) cmmeseraor an 


We are looking for dealers to handle our C1 would like to hear more about 
large range of software and hardware. If Four range ompeduits 

you feel that your company has the 

necessary expertise, please contact us 

for details. 


D Please send me details of 
your Dealer Plan. 


NAME 
oes paaess 
See us at the Ireland stand Pe 
at Compec. re 


Tel: 952821 Tel. No. } 
Telex: 30213 
®@ Circle No. 314 
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PORTABLE COMPUTERS 


The most powerful pocket computer on earth? 


SHARP PC-1500 
Colour 
Computer 


46K ROM extended BASIC. 3.5K RAM (expandable). QWERTY keyboard. Dot 
matrix display. With clock, calendar, alarm and around 30 scientific functions. 
CE-150. 8K ROM graphics BASIC. 4-colour printer/platter and cassette interface. 
Prints virtually any drawing with 360° contral. 


PRICES, including VAT and FREE software voucher 


PC-1500 Computer plus £20 voucher ............ dit sce Ee 
CE-160 Colour Printer plus £20 voucher ......... £169.95 


CE-156 8K RAM Expansion module plus £10 eancnen Viarez Pe POPE: £149.95 


CE-159 8K RAM/ROM with battery back-up plus £10 voucher ...... foe (EEE 

CE-152 Custom Cassette Recorder plus £5 voucher ......... Bec £89.95 

CE-153 140-key Software Board plus £70 voucher .. £39.95 

CE-158 RS-232C Interface plus £20 voucher . £79.95 
Vouchers on request with order only 

Software. 

CE-15A Applications Program Tape ........ . £14.95 


MiCROL 1500 Executive Ready-to-run, full feature Database, tes < a mide range of 
customising features enabling you to create your own business applications pro- 


grams (e.g. stock control, mailing lists) in minutes .............-.....-......0.26- £19.95 
MiCROL 1500 PROCOS ‘Visicalc type’ system answers ‘what if?’ £19.95 
MiCROL 1500 STATIX Adds statistics to the 1500 £9.95 
BC PROPAC Renumber, Delete, Reorganise, Analyse ...... £9.95 


FULL DETAILS ON REQUEST 
CASIO FX-801P 


The future has arrived 


ONLY £349 


High speed computer with integral 
micro cassette data control and 
wae hard copy printer monitoring. 


Everything you need, in an area smaller than this page. This truly por- 
table, complete SYSTEM needs no peripherals on lengths of cable. Bat- 
teries last 250 hours (only display), or 5,000 lines, (display and prin- 
ting). Typewriter style QWERTY keyboard, plus all the advanced func- 
tions of the FX-702P. 


CASIO 
FX-702P 
£79.95 


Plus FREE MiCROL 
Professional Programming 
Pack, worth £9.95 


BASIC programming. Up to 1,680 program steps, up to 226 memories, all 
protected. 


55 scientific functions. Subroutines, 10 levels. FOR/NEXT looping, i levels. Edit, 
debug and trace modes. 240 hours battery life. 17 x 165 x 8mm. 176g. 

FA-2 cassette interface/adaptor £19.95. FP-10 hard copy printer £44.95. MiCROL 
702 PROCOS ‘Visicalc type’ system, on tape £24.95. 


a CASIO FX-700P 


S3ssizzsezeeee £79.95 


TRULY POCKET SIZE. BASIC programming. QWERTY keyboard. Up to 1,568 pro- 
gram steps, up to 222 memories, up to 10 program areas, all protected. 


265 scientific functions. Subroutines, 8 levels. FOR/NEXT looping, 4 levels. 9.8 x 
165 x 71mm. 118g. FA-3 cassette interface £22.95. FP-12 printer £49.95. 


BASIC FOR BEGINNERS _ 
CASIO PB-100 £69.95 


Learn As You Go. 


Now you can enter the exciting world - me ee a ‘ 
of computers with this easy-to-understand 2 oc - 
system and fully instructive manual. eeacacé Pa = i) 6 a os 
LEARN with this easy-to-follow introduction to personal computers. FOLLOW the 
step-by-step examples and USE the programs supplied, or write your own. QWER- 
TY keyboard. Up to 644 program steps, up to 94 memories, expandable to 1,568 
steps/222 memories, all protected. 9.8 x 71mm. 116g. 
ee include Post and Packing. Delivery normally by return of post. Send cheques, 

. or phone your Access/B'card/Visa card number to: 


Dept. PC, 38 Burleigh Street, 
Cambridge, CB1 10G. 
Tel: 0223 312866 
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Kuma Com uters 
Monn Limited 


PROFESSIONALS IN, SOFTWARE 
APPLICATIONS:INTERFACING 


Sirius - 1. 

The best price/performance | 
Betsonstcompurer casos + |< 
VAT For 128K, 1.2 Mbyte, . — 
16 bit, available software 


FORTRAN. etc. 


Osborne - 1:You can take it 
anywhere. CP/M +64K RAM, 
Dual discs interfaces and 
Wordstar, Super Calc, 
Mbasic. All for £1250.00 +> 
VAT. Ask us about edditioaal 
software. 


Newbrain: ] : 
The only professional micro 


of this size: Phone us for 
immediate FREE delivery * Be ee 
SOFTWARE CATALOGUE 
Newbrain AD with onboard 
display £232.61 + 

VAT. 


— 


oars ys 
SSF | 


SHARP A + B; 
Computers and systems 
with a Wealth of software 


applications programs. 
“WDPRO” Wordprocessing, - 


Database, Accounts, Mail 
Lists etc. Phone Now for our 
new Autumn 170 Program 
Catalogue. 


SHARP = KUMA= SOFTWARE 


Printers: 

Matrix - from €380.00 + VAT. 
Epson Mx 80F/T3 NEC (C.itoh) 
Daisywheel - from £476.50 | 
+ VAT. 

Brother 8300 Tec Star Writer 


Applications: 

Direct experience of office applications, 
phone us for advice on ledgers, stock 
control, payroll and word processing. 


Software: the established leader for Sharp 
Computers. 

Training: Financial planning, information 
storage and word processing. 

One day introductory seminars. 


MAIDENHEAD (0628) 71778 


Kuma Computers Ltd.,11 York Road, 
Maidenhead, Berks. SL6 1SQ. 


Tel: ead ad Telex: 849462 TELFAC Kum 


icra’ sé 


. 
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The NEW generation Microcomputer 
IMb disc capacity 128K RAM 
CP/M.80 compatibility available. 


Programme Packages for most applications. 


ADVICE, TRAINING AND MAINTENANCE 


ALL YOUR COMPUTER REQUIREMENTS READILY AVAILABLE IN THE CENTRE OF THE CITY — LONDON EC2 
VISITORS TO OUR OFFICES MOST WELCOME. 


234 


CITY MICROSYSTEMS LIMITED 


65 LONDON WALL, LONDON EC2M 5TU 
01-588 7272 


Complete business accounting systems from £2,400. Word processors from £2,400. 


SPELLING CHECKER 


The features of PROOF include 


@ Large dictionary of 44,711 
words. 

@ Dictionary contains 1,170 
proper names and 659 place 
names. 

@ British and American spell- 
ings included—either can be 
selected at run time. 

@ Plurals of nouns, compara- 
tives of adjectives and all 
tenses of verbs are included. 

@ PROOF automatically deals 
with possessives such as 
table’s, compound words and 
lines which end with hy- 
phens. 

Alternative spellings, such 
as civilize and civilise, are 
included in the dictionary. 

@ Main dictionary can be 
extended by adding user 
created dictionaries. 


mt Comprehensive 120 page 
manual. 

@ PROOF is menu driven. 

@ Fast interaction by single 
keystrokes. 

@ 9 different combinations of 
input and output plus 4 
different operating modes. 

@ Up to 11 lines of the local 
context of each spelling 
mistake may be displayed. 

@ PROOF can provide the line 
numbers where spelling mis- 
takes occur, 

@ PROOF gives a word count. 

@ PROOF can be used to 
check individual words 
typed in at the keyboard. 

@ Demonstration file included. 

@ 30 day money back guaran- 
tee. 


System requirements: 48K Apple ][, twin 5}” 
drives, video monitor, 16 sector DOS. PROOF can 
accept input from the keyboard or from standard 
Apple ][{ text or binary files. 

Software (2 disks) and manual: £120 + VAT. 


Manual: £12 + 
software). 


VAT (credited on purchase of 


Cambrian Software, Gwynllys, Groeslon, Caernarfon, Gwynedd, LLS4 7ST. 
Telephone : 0286-831072 (day or night} 


Please send me the indicated 


items. | enclose £. 


oO Software and manual : £121) + VAT. fs) Manual : £12 + VAT. 


Oo Further details. 


Name 


Address 


Tel, No. 


Cambrian Software, Gwynllys, Groeslon, Caernarfon, Gwynedd. LL54 7ST. 


Telephone - 


0286-831072 
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TELEVIDEO 


Stand alone and Multi-User, Multi Task, Multi 
Processor systems. 

Televideo reliability with complete expandability one 

to sixteen users. 


BRITISH 
MICRO 


MIMI 802 now available 700K disc 
drives. CP/M operating system. 
Computer & monitor £1,440 + VAT 
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NETKIT II 


Universal Communications 
for the Commodore PET 


Why buy an expensive terminal when you can use a Commodore PET 
and still be able to run norma} business software. 


NETKIT Itis being used in many varied and diverse applications, not only 
as an intelligent or dumb terminal to MINI or MAINFRAME 
COMPUTERS, but also to support PET to PET communication with 


| shared processing and transfer of programs and data. Numerous other 


applications are in use including interfacing to NC MACHINES, PAPER 
TAPE PUNCHES, TELEX EQUIPMENT, HAND-HELD DATA CAPTURE 
TERMINALS and other industrial and scientific equipment. 


NETKIT Ilis the completely re-designed and upgraded version of the best 
selling NE TKIT communications interface 


Unlike other software communication packages which are available 
NETKIT II is a combined HARDWARE and SOFTWARE package which 
provides the PET with an RS 232 interface and new powerful 
communication commands. As the software is contained in a 4K EPROM 
within NETKIT tla disk drive is not a necessity. 


NETKIT II is now available for all series of PETS and is supplied with a 
comprehensive operation and applications manual, 


ONLY £150 + VAT. 


orkshire 


(CO, computers 


28 RAMSHILL ROAD SCARBOROUGH NORTH YORKSHIRE YO11 20F 
TEL (0723' 78136 TELEX 527579 
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SYMBFILE 


5” WINCHESTERS FOR APPLE II 


3, 5, 6, 12, 21 MB DRIVES NOW AVAILABLE 


COLD BOOTING FACILITY 
1 YEARS FULL WARRANTY 


PROPRIETRY SOFTWARE CURRENTLY AVAILABLE 
FROM MAJOR SOFTWARE HOUSES 


PACKAGE 


TABS 

ACCESS DATA BASE 
OMNIS 

ESTATE AGENTS 

MICRO PLANNER 
MEDICAL 

PROGRAM PLAN 

ROSTAR 

MiICROFINESSE 
ACCOUNTING 
ACCOUNTING 

ADAM ACCOUNTING 
SOLICITORS ACCOUNTING 
PROPERTY MANAGEMENT 
PROPERTY MANAGEMENT 
VIDEO MANAGEMENT 
PASTEXT 

MATHEMAGIC. 
GRAPHMAGIC 

ORBIT ACCOUNTING 
SYSTEMATICS ACCOUNTING 
JARMAN ACCOUNTING 
ZARDAX 

0. B. MASTER 


SUPPLIER 


‘ABS 
SPIDER SOFTWARE 
BLYTHE 

BLYTHE 

DATALINK 

RAM COMPUTERS 
FARMPLAN 

PEGASUS 

PE. CONSULTING 
VEGA 

C.C.C. 

E.H. COMPUTERS 
ESTATE COMPUTERS 
FLETCHER DENNYS 
IMPACT MICRO SYSTEMS 
PROGRAMVARHUSET 
FERRARI SOFTWARE 
FERRARI SOFTWARE 
VLASAK 

SYSTEMATICS 

JARMAN SYSTEMS 
COMPUTER SOLUTIONS 
STONEWARE 


OB N ASHTON TATE 
TRAVEL PIAN PRINTRONIC 
DENTAL SOFTWARE ATTAR 

VIDCO LIBRARY EVAN JACKSON 
NEWSROUND CRESSAGE 
ACCOUNTING CATEC 


UNDER DEVELOPMENT 
PACKAGE 


PADMEDE ACCOUNTING 
FORMAT 80 

PFS 

PFS REPORT 

PFS GRAPH 


SUPPLIER 


PADMEDE 

ELITE SOFTWARE 

SOFTWARE PUBLISHING CORP 
SOFTWARE PUBLISHING CORP 
SOFTWARE PUBLISHING CORP. 


VISICALC VISICORP 
VISIDEX vISICORP 
VISIFILE VISICORP 


Symbiotic Computer Systems Ltd. 


32 Elmwood Road, Croydon, CR9 2TX 
Telephone: 01-683 1137/8/9 


APPLE is a Trade Mark of APPLE COMPUTER INC 


Telex: 893815 
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Lion Micro Computers 


London's widest 
range of 


Computer Books & 
Computer Magazines 


EXTENSIVE RANGE OF SOFTWARE 
ACCESSORIES AND PERIPHERALS 


For experts 
and heginners alike 


Lion House. 227 Tottenham Court Road.London W1P OHX 
Telephone: 01-580 7383 & 01:637 1601 Telex: 28394 Lion G 


_ Open Sto6 Mon-Sat ENZ=GPR x 
| fi, SEND LARGE SAE FOR OUR LISTS pv 


eee ®@ 
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OR 


YOU. 


hardware. 


The printer of your 
choice quoted within 
a deal that will suit 


Send or phone for our 
Macroscopic price list! 


Full range of software/ 


A+) COMPUTERWARE 
BUSINESS SPECIAL! 


Complete starter package for small business 
** Wordprocessing + Fabulous Visicalc ** 
Apple Il system + Daisywheel printer 


FOR AS LITTLE AS £1999 


MONITORS 


New from Sanyo! 
8 colours — 80 column, 


PRINTERS 
Epson M:“80F/T-3 
Epson MX100F/T-3 


ideal for Apple, BBC, Epson MX80T-3 £285 
IBM etc Epson MX82-3 £329 

ONLY £390 OK! Microline 80 £220 
Prince 12” green screen, OKI Microline 82A £329 
very high res. 24 Mhz 80 OKI Microline 83A £459 
column — 24 lines OKI Microline 84 £860 


OnLy £90 Full range of interfaces 


ALL £8 CARRIAGE + VAT @ 15% 


MAIL ORDER ONLY — PHONE ANYTIME 
PAYMENT BY ACCESS OR CHEQUE 
SEND OR PHONE FOR FULL PRICE LISTS 
Telephone 061-428 2014 
@ Circle No. 320 
235 


P.O. Box 34, Cheadle, Cheshire, SK8 4PT 


Hilderba 


PROFESSIONAL SOFTWARE 


y Limited 


ED» 


APPLE II Payroll 

£60 
*All tax codes, all N.I., all rates of pay 
*Monthly, weekly, hourly 
“Up to 50 employees at a time 
“Meets inland revenue specification 
*Very easy to use — no specialists needed! 
“Fast 
*Usual features, and will also compute gross pay backwards from 
net! 


APPLE II Bookkeeper 
£30.43 (introductory offer) 
*Keeps cash book, petty cash book, etc. 
*You choose headings 
“Prints date, details, total, WAT: then prints amount under, 
correct heading 
*Totals printed and carried forward 
*Sorts entries in date order 
APPLE II Demonstration Dise (Payroll and Bookkeeper) £12 
SPECTRUM Payroll £21.74. Stock Control £21.74 
TAPE ACCESSORIES for Any Computer: 
THE MICROCOMPUTER USER’S BOOK OF TAPE RECORD- 
ING £3.15 incl postage. 
TEST AND ALIGNMENT CASSETTE: test and adjust your recor- 
der’s head and speed. No instruments required! £4.90. 
LOADING AID: If your recorder is basically OK, but you have 
trouble getting the playback level right, our Loading Aid will solve 
your problems. £5.95. 
TAPE RECORDER, aligned and tested for computer use. A simple, 
but satisfactory, machine. £22+£2 postage. 
53” floppy disc, guaranteed for life: £23 for ten discs and permanen 
library box. 
Details on request. Add VAT to prices. Everything post free. 
Hilderbay Ltd 
22 BARDSLEY LANE, GREENWICH, LONDON SE 10 SRF peer Ss, Sea ccaiviiTnn 
. . arkway, Regents Park, London 
Tel:01 853 0868. Telex: 896691 TLXIR Attn.GIL Tel: 01-485 tés9 8 Telex 22870 
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iICRO-8 UK Subscription Dept. 


24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW 


NONVOLATILE 
64K MEMORY 
MODULE 


e64K Nonvolatile Ram Module 
e 10 year Data Retention 
e Size only 100x50x25mm 
e High Speed 150 NS 
e Standard Din Connector 


INSTRUMENTS [TD 


LOOK what you get when you subscribe to MICRO-80 the monthly magazine for TRS-80 and Video 
Genie. Now in the 3rd year of publication! 

All new subscribers (and existing ones when they renew) receive free of charge a Software Cassette 
complete with 62 page user manual featuring 

* Level lin Level Il - Convert your Level ll TRS-80 to operate as a Level | machine. 

* Copier - Copies Level Il System tapes, irrespective of where they load in memory. 

* Z80 MON - A low memory, machine language monitor. 

* Improved Household Accounts - Powerful enough to be used by a small business. 

* 80 Composer - A music generating program. 

* Plus Two Games - Poker and Cube (a version of the Rubiks cube for Disk users). 

Order just the magazine or take it each month complete with the published programs ready-to-load 
on cassette or disk. 


Please enrol me for an annual subscription and send me my FREE cassette program. | enclose 
ar (magazine only) or £43.60 0 (magazine and cassette edition) or £75.00 0 (magazine and disk 
edition). 

(Enclose your cheque/P.O. made payable to MICRO-80 and send to the above address.) 

Software offer, and prices apply to U.K. residents only. Overseas subscription rates on application. 


BLOCK CAPITALS PLEASE 


Address 
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FOR YOUR MICRO 
COMPUTER NEEDS 


g@ MICRO COMPUTERS 

@ ACCESSORIES 

PERIPHERALS 

@ EXTENSIVE RANGE 
OF SOFT WARE 

m WIDE RANGE OF 
BOOKS & MAGAZINES 

@ IN HOUSE AFTER SALES 
SERVICE DEPARTMENT 


SepeBBeRBBeBBeBeaBeRB aaa SB GB 
STOCKISTS FOR APPLE,OSBORNE, NEW BRAIN ETC. 


Lion Micro Computers 
THE SPECIALISTS 


Lion House. 227 Tottenham Court Road, London W1P OHX 
Telephone: 01-580 7383 & 01-6371601 Se 
; Telex: 28394 Lion G. 


| Open 8 to6 Mon-Sat A= OR 


tar par oe 
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SOFTWARE 
TRY before you BUY 


If you need software on a trial or short 
term basis — you need ATLANTA 
RENTALS. 
Famous names in our huge library of software 
include all Visicorp products, Micromodeller, 
Desktop Plan, Microfinesse, Microplanning, 
Tabs, Padmede, Wordstar, Cardbox, Format- 
80, Data Base II, etc, etc. 
We also provide the hardware — Apple II and 
Apple III and now the Sirius, with top quality 
printers, Monitors, hard and floppy disk 
drives, Sheet feeders, Line plotters, and all 
peripherals. 
No capital expenditure, No 
membership nonsense, and no waiting, 
Fixed charges, Full support and friendly 
people. 


Rental Hotline 01-729 1411 


(itlanta Data Systems 


350/356 Old Street, London, EC1V 9DT. 01-739 5889 
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OFF~-THE-PEG 
SOFTWARE CAN 
BE VERY 
UNCOMFORTABLE 


Most software packages place you in a strait-jacket. 


Now COGENT can supply CP/M software tailored 
to your vital requirements at near package prices. 


The use of program generators enables us to produce 
reliable, professional software quickly. 


Remember, it’s the right software that makes your 
computer worthwhile. 


Interested ? Call Richard Gordon. 


01-794 0179(24 hrs) 
COGENT Systems Limited 


COMPUTER SYSTEM DESIGNERS & CONSULTANTS 
251/253 Finchley Road London NW3 6LS 


* CP/M ts the T/M of Digital Research Corporation 
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The Worlds Most Complete 
Portable Computer. 


Bolton. Lancs. 


Telephone: 0204 493816 


PROFESSIONAL DATA SYSTEMS 
Carne House, Markland Hill, 


Unique Hardware & Software 
> HARDWARE 


EXTRAS FOR BBC 


> ‘‘MEDPROM-B’’ EPROM PROGRAMMER 


- With Machine Code software - User Port 


Connection - Programs 2516/2716/2532/2732 


~- Software Eprom Safety Features 


> SOFTWARE 
>*SMEDITOR-8”’ FREE FORMAT TEXT 
FILE GEN/EDITOR - including: 
‘SMEDMAIL-B’’ MAILSHOT LABEL 
| PRINTER - Professional Word Processor 
Features enable Edit, Save, Compose and 
Append Text with Single Key Letter 
Commands. 


> ‘*MEDMON-B’’ MACHINE CODE 


Memchange, Break-points, Search, 
Relocate, Offset, etc - Invaluable for 
Program Development and to reveal the 
Machine Operating System. 


ser port connection 
All prices include p & p. 


640 Melton Rd, Thurmaston, 
Leicester LE4 8BB. 
Tel.: 0533 704492 
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£79. 


00 


£9.50 


MONITOR - 20 Commands - Dissassemble, 


£9.95 
Real Time Calendar/Clock, Battery operated, 
£29.50 


Microtrol Engineering Design Ltd. 


FEATURES: 
WEIGHT: Less than 4b 
SIZE: Fits in briefcase 
POWER 50 hrsrunning before 
recharge 
PRINTER 150 ms/ Dot Line 
20 chrs x 4 lines 
LC.0. Scroll up to 255chrs 
GRAPHIC: 120 x 32 dots 


RS-232C & serial interface 
6301 Processor from Hitachi 
Five Special Function Keys 
Numeric Keypad 


PSS FACILITY 

OPTIONS 

Microcassette Drive (300K) 75.00 
Expansion Unit (32K Ram) 80.00 
Barcode Reader 82.00 
Rom Cartridge 45.00 
Serial Cable 15,00 
Network Cable 15.00 


Please rush me my EPSON HX-20 
q | enclose my cheque/credit card details. 


+VAT 


ADDRESS_. 


TEL NO 


Co | eaiony | 
z 
> 
= 
m 
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* Daisywheel Electronic 
Typewriter Printer 
* Centronics Interface 
* Friction Feed 
. * Correction Ribbon 
Beautifully designed, powerful * Choice of Typefaces 
and versatile. 128K RAM. 1.2 Can you take a DRAGON 
Mb capacity Disc Drive. Superb home? 
graphics and a great deal. FREE CASSETTE 


£395 


OLIVETTIET121 at a SPECIAL PRICE 


Latest SEIKOSHA 250X 
Fe 


 —h 
ae 


GP 100A = £185 . 
This could become your best 
Ve '100-= £290 family pet £173 
Add VAT but Free Delivery with 50 miles 


ASCO BUSINESSES 


43 Windmill Way, Reigate, Surrey RH2 OJB 
Tel: (07372) 48055 
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SUPERBRAIN SIRIUS 


Genuine Point of Sale 
Software 


Please complete this ques- 
tionnaire if you are 
interested in micro 
computers. 


a) Are you a businessman? 
b) Do you want to use a 
computer? 

c) Do you want your 
business to use a computer? 
d) Do you want your 
STOCK automatically 
updated? 

e) Do you want your VAT 
automatically updated? 

f) Do you want your 
BOOKKEEPING 
automatically updated? 

g) Do you want your 
Purchase automatically 
updated? 

h) Do you want your SALES 
automatically updated? 

i} Do you want your BANK 
A/C’s automatically 
updated? 

j) Do you want your 
COMMISSION A/C 
automatically updated? 

k} Do you want WORD 
PROCESSING? 

If you have answered YES 
to one or more of these 
questions then read on. 


FUBSTOCK 
--pub & hotel 
stocktaking 


Mr. RETAILER, Mr. 
Wholesaler and Mr. 
BUSINESSMAN are proven 
by world sales. You do not 
have to be a computer 
programmer to run your 
business on our Software. It 
SAVES YOUR TIME and 
MONEY. 
All your BOOKKEEPING is 
done when you enter a 
SALE using your computer. 
Automatically Updates your 
STOCK. Reminds you of 
lines to RE-ORDER. Enters 
your VAT account. Enters 
Dauble ENTRY LEDGERS, 
eg: OPEN, GENERAL 
SALES, do: do: for 
PURCHASES. Prints 
RECEIPTS/INVOICES and it 
accounts for CASH in TILL. 
Issues STATEMENTS. All 
fields can be SEARCHED 
on. All account 
CUSTOMERS catered for. 
(Plus numerous other 
combinations) 
HARDWARE: 64K from 

£1495.00 
PRINTERS: EPSON MX80 

36.25 

SOFTWARE: Mr. RETAILER 

£ 975.00 

£ 975.00 
Mr. BUSINESSMAN £ 975.00 


NOBMACVEONM nwnmMDD \Y 


2 ROSE YARD 
MAIDSTONE 
KENT 
Phone (0622) 58356 


TANDY & VIDEO GENIE 


Software Games 


Graphics as good as any, 
you will not tire of these 
games they will intrique you 
i\for years. Take away your 
loneliness. 


Play 18 hole Golf 
Defend the earth from Alien 
Attack 


BUSINESS 
SOFTWARE 


WORD PROCESSING 
Software: from £5.00 to 
£25 
Write or Phone for Brochure 
Plain Paper — £14.00 
for 2000 sheets + £2.55 
p&p 


all prices quoted are plus 
VAT & CARRIAGE 
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Lredit contro/. 


ou use A CASHBOOK 


CCS CASH=£175.... 


The answer tor all tAsh basal DUSINESSES. 
tyll (B.column Analysed cash OOK 
bank balances 
+instant all FECUYNS 
leon Apple 7 


DEALER ENQUIRIES Bi Ce 


[station 


LD 


read on‘- 


sssss xxx 


frzsz= 


1b MUMBLES ROAD, MUMBLES SWANSEA. 
TEL: (0792) 61555 /6155b. 


Don't forget our otter Apple systems ‘— 


finance comp pony 
ACCOUNTING. 
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Are You Making The Most of: 
Your Career in Computing? 


For a convenient (and inexpensive) way to keep up... 
THE COMPUTER BOOK CLUB 


240 


Interactive 
Compilers 

Lenguage aad 
athe Interpreters 


Exined by 
0 W BARRON 


Why is the Computer Book Club a great source for top-notch 
books at surprisingly low prices? Here are five good reasons why: 


@ Editorial Quality: Each month you'll find on offer a range of fine 
books covering a variety of fields of interest, all carefully reviewed 
and selected by our own team of experts. 


@ Big Savings: In addition to getting your choice of three books for 
£2.00 each plus p&p", membership will entitle you to keep on saving— 
up to 25% (sometimes even more) off on all books. 


@ No Pressure to Buy: You have both real choice and an easy to 
handle commitment with The Computer Book Club. We'll send you the 
Club News monthly—describing the latest selections—but you needn't 
take any particular book or take one book a month. All we ask is that you 
take at least four books during your first year of membership. 


@ Software Services: We are polling our membership to find out if we 
can be of further service in supplying software packages. Your thoughts 
and needs will also be incorporated in our survey. 


@Added Advantages: You'll be able to read the Club News at your 
leisure, make your selection from the comfort of home and have the 
books you select delivered promptly to your door. 


Books and Services for the Information Processing World 


COMMUNICATION 
» NETWORKS 


T.William Olle 


SYSTEMS 


ANALYSIS 
& 


) Micro 
computer 
Architecture 
Programming 


john F. Wakerty 


igizes accept my application and enrot me as a member of The Computer Book Club, 


Send me the three book choices whose numbers | have indicated below. (Some more 
expensive books, as shown above, will count as two choices.) You will charge me a 
total of £6.00 tor my introductory books, plus £1.25 towards postage and packing’. If 
not completely satisfied | may return the books within 10 days, cancel my membership 
and owe nothing. 

As a member my commitment is to buy 4 books in my first year of membership. | do not 
need to take a book gach month, If | want an alternative to the main selection, or no 
book at all | will tell you so on the form provided. | am over 18 years of age. 


Write the codes for [ = | 

j your choices here: J) i 

| Mr/Mrs/Miss. 
(please print) 

| Address. 


| Postcode. 


| Signature. 


| SEND NO MONEY NOW/Post to The Computer Book Club, 
\ Wiley Dist. Centre, Oldtands Way, Bognor Regis, W. Sussex PO22 9SA 


Offer limited to one per household. Allow up to 6 weeks for delivery. The Computer 
Book Club is a division of John Wiley & Sons Ltd Reg. no. 641132 England =, 
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Walk into a whole.world of electronic 
equipment. - Everything from resistors, IC’s to 
home computers, transmitting and receiving 

units, citizens band radio and peripheral 


equipment, video games, musical instruments, 
radio control models. ... in fact whatever your 
particular electronic hobby you'll find this show 
will be the most interesting and informative 
way to discover all the latest developments in 
your particular field. 


Ticket prices at the door are £2 for adults, £1 for 
children but party rates are available for 20 
people or more. To find out more, contact the 


Alexandra Pavilion L ondon Exhibition Manager, Electronic Hobbies Fair, 


IPC Exhibitions, Surrey House, 1 Throwley Way, 
643 8040. 


November 18 — 211982 Sutton, Surrey SM11 400. Tel: 01-643 


Electronic Hobbies Fair is sponsored by 
Practical Electronics, Everyday Electronics and 


The biggest and best Practical Wireless andis organised by 
event ever to be ee 
staged for the ne 

electronic hobbies 

enthusiast! 


SHARPBORN LIMITED 
$100 — SYSTEMS 


8086 16 Bit IEEE/696 $100 SYSTEM 


LOMAS DATA PRODUCTS BOARD SET 
Wi ‘Lighting One™’ — 8MHZ CPU 
@‘Hazitall \/O’ — 2 Serial/2 Parallel Ports 
‘LDP 72’ — Flopppy Dise Controller 
‘LDP 128K — Dynamic Memory 
M Desktop $100 Mainframes — 
10 Slot Mother Board 
Heavy duty power supply 
MTwin 8in SSDD Drives — 1.2 Mbytes total 
mCP/M86™ or MS-DOS™ — Operating systems 
Fully assembled & tested 
MPRICE £2950 + VAT 


OPTIONS: 

W10 MHZ 8086; 8087 Numeric; 8089 I/O Co-proc. 
128k Static Memory — 10MHZ no wait states 
Memory expansion to 1 Mbyte 

Twin Bin double sided double density drives 
@ Winchester Hard Disc 

BBoth Monern ng systems 

MI MP/M-86"™ one, two or five user 

BASIC, FORTRAN. PASCAL & COBOL 
BTerminals; Hazeltine — Televideo 

Lomas boards also available individually 


Call now for full information on this powerful ‘true 16 bit system’ with 
all the flexibility of the $100 BUS. System integration on the $100 BUS 


is our business. 
MINICOMPUTER PERFORMANCE — MICROCOMPUTER PRICES 
SHARPBORN LIMITED $100 — SYSTEMS 


St. Leonards Road Sheen London SW14 7LY 
6 Sherington Avene oy End Pinner Middx 


Tel: 01-876 4559; 01-428 2706. Telex: 25520 


Trademorks: CP/M-86, MP/M-86 Digitol Reseorch MS-DOS Microsoft; ‘Lightning 
One’ Lomas Data Praducts 


Standard 
specification includes:- 
@ [EEE-488 AH1, L1, E1 Interface 

© Full A4 format e 700 mm/s max. writing speed 


| § © Suitable for direct connection to PET and many other 
computers 


@ Optional software including character generator available 


Price including IEEE Interface £596 + VAT 


J.J. LLOYD INSTRUMENTS LTD. 


Brook Avenue, Warsash, Southampton, SO3 6HP. 


England. Tel: Locks Heath 4221 (STD 048 95). 
INSTRUMENTS Telex: 477042 — JAY JAY — SOTON 
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NOW in Birmingham — the centre of industrial Britain... 


Personal computers 
Home computing 

Small business systems’ 
Bingley Hall, Birmingham. 
April 28-30, 1983 


Sponsored i and YOUR, oe sa pone 
bY dommuting "4 GoneinER <7 


This exhibition is the ideal showcase for companies 
who need to demonstrate their products to the fast 
expanding market for home and personal 
computers, small business systems and associated 
software. When you consider that the markets for 
personal computers are regional and that 
Birmingham has a developing computer awareness 
with a great deal of computer expertise in the area, 
you'll appreciate the need for The Midland 
Computer Fair. The public has already 
demonstrated its appreciation of The Computer 
Fair in London by sheer volume of numbers. We 
know the success will continue in Birmingham. - 


Personal computers are part of everyday life. X 


Make Sure Your Computer Products And Services 
Are Seen At The Midland Computer Fair. 


For the full story contact the Exhibitions Manager, % 
The Midland Computer Fair, IPC Exhibitions Ltd, \\ 


Surrey House, | Throwley Way, Sutton, Surrey SM1 4QQ. _— = S " 
SS ee eee eee 2. eee a 
| Please contact me with further information about exhibiting at THE | 
l The Midland Computer Fair. M i di a nd l 
Name : | 
Positionin Company a _i= OMpuU ter | 
| company air== 
| Address Tel | 
| 
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MOM 
SYSTEMS 
LTD. 


Aberdeen — London — Singapore 
ADVANCED 


MICROCOMPUTER SOFTWARE 


COMMUNICATIONS 

* Asynchronous terminal emulator. Allows 
mainframe/to micro communication. 
Configurable for a variety of 
protocols. 
Micro to 


— £350 


micro file transfer utilities. 


Configurable for various reader/punch or port 


addresses. — from £225 

DATABASE 

* CONDOR™ relational database CPM or 
CPM86 (Sole UK Distributors). Multiple data 


set operations. — £650 


ENGINEERING 

* Mechanical — Superpipe, Superframe & 
Superrig Structural Analysis program. 

from £995 

* Chemical — MINI-DES Process Simulation 
Distillation — Pipeline — Column Sizing — 
Equilib Calcs — Physical Property Prediction 
— Sour Gas — Heat Exchangers P.0.A. 


Tel. (0224) 22863 Telex 739740 
Tel. (0474) 57746 Telex 965462 
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Vision Systems 


Digithurst Ltd, specialists in visualisation and object 


recognition systems, can supply a range of low cost 
vision systems to suit your microcomputer and your 
application, whether its robot vision, text reading,etc. 
Cameras available for most micros, software and 


documentation supplied .Write for full details. 


DIGITHURST us 


Leaden Hil! 
Orwell 
Royston 
Herts 


SG8 5QH 


Tel Cambridge (0223) 208926 


| 
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AVALANCHE 
PANIC 
BLOCKBUSTER 
DODGEM 
MINEFIELD 
RED DEVIL 


ZEPPELIN 
BUNNY 

SPACE ATTACK 
BALLOON 
DIGIT 

SPACED OUT 
HUNTER 
TAXMAN 
BATTLESTAR 


| SYSTECH LTD. 


21 HEATON AVENUE, CLECKHEATON, 
WEST YORKSHIRE, BD19 3ER. Tel.0274-875158 


Cash with order or send s.a.e. for catalogue 
Call or phone for good deals on Dragons, Vics, 
Zx8l1s,etc. also software and accessories. 
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PRACTICAL COMPLITING 
BACK NUMBERS & 
BINDERS 


BINDERS 


UK — £4.80 including packing, postage and VAT 
Overseas — £5.75 including packing and postage 


Please make all cheques payable to Practical Computing and sent to 
the General Sales Dept. 


BACK NUMBERS 


Fill in the coupon in every issue and return it with your remittance 
to Practical Computing, General Sales Dept. Room 205 
Quadrant House, The Quadrant, Sutton, Surrey SM2 5A 


n 
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OTAR OP-6480 


Manufactured by STAR Co. LTD., Japan 


MINIPRICED, 
MAXISPEED, 
MICROPRINTER! 


The STAR DP-8480 printer is so reliable, our service team are 
quite bored! It’s a friendly printer too, being compatible with the BBC 
microcomputer, Acom Atom, Tandy and most other major computers. 

And fast! With 80 columns, 80 cps (also 96 and 132 cols.) plus 
bi-directional, logic-seeking print head. 

There’s traction feed and friction feed on both the RS232C and 


RS 232C the Centronics models and at a price that’s almost embarrassing: 
TRACTION 
FEED ; * * 
£235 CENTRONIGCS TRACTION FEED TRADE DISCOUNTS 


£219 
(Plus VAT and DELIVERY) AVAILABLE 


“1G 
DATATOTAL COMPUTERS LTD <= 


UNIT 1, HAYWOOD WAY, IVYHOUSE LANE, HASTINGS, SUSSEX TN35 4PL oe ee 


Tel: 0424 444460 Telex 957066 


@ Circle No. 340 


together with an exceptional 
range of larger micros — 

OSBORNE, SIRIUS, HP, TRS 80, APPLE, 
ADVANTAGE and COMMUNICATOR 

plus peripherals and media. 


EERE Eee 
Cambridge Computer Store 


1 Emmanuel Street 
Cambridge CB1 1NE 
Telephone (0223) 358264/65334 


(we close at lunchtime except Saturday) 


@ Circle No. 339 
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WHEN IT COMES 
TO MICROCO 
OFTWARE 
WE WROTE 


H Ow do you Stay up-to-the-minute with 
the rapidly changing world of microcomputer 
software? Get the Lifeboat Catalogue. 

The latest Innovations The new 
Lifeboat Catalogue is packed with the latest 
state-of-the-art software. And if we publish a 
new program after the latest catalogue has 
gone to press, we enclose a flash bulletin in 
your copy. 

The greatest selection 
Because Lifeboat is the world’s largest 
publisher of microcomputer software, 
our Catalogue offers you the greatest selection of 
programs for business, professional and personal use: Our 
more than 200 programs range from the integrated 
accounting and professional practice systems to office 
tools for book-keepers and secretaries to sophisticated 
tools for programmers. Included are business systems, 
word processors, programming languages, database 
management systems, application tools and advanced 
system utilities. 

We specialise in software that runs on most small 
business computers. Our more than 60 media formats, 
including floppy disks, data cartridges, magnetic tape and 
disk cartridges, support well over 100 different types of 
computer. 

Get full service We give the crucial dimension 


of after-sales service and full support to everything we sell. 


That includes: 


@ An update service for software and documentation. 

@ Telephone, telex and mail-order services in the London 
office and at overseas offices in the United States, France, 
Switzerland, West Germany and Japan. 

@ Subscriptions to Lifelines) the monthly magazine that 
offers comparative reviews, tips, techniques, identified 
bugs and updates that keep you abreast of change. 


Get It now Lifeboat 
now serves tens of thousands 
of satisfied customers with our breadth of up-to-date, fully 
tested, fully supported and competitively priced software. 

You may not need all we offer, but we offer just 
what you need. After all, we wrote the book. 


Lifeboat! sociates 


World's forem are source 


| PO Box 125,London WC2H QLU or call 01-836 9028 
O Please send mea free lifeboat catalogue. 
Name 

| Title 
Company 

| Address 


Postcode 


Copyright © 1981, by Lifeboat Associates. 
ee eo eee 


Lifeboat Worldwide offers you the world’s largest library of software. Contact your nearest dealer of Lifeboat. 


USA Lifeboat Associates 1651 Third Ave. New York NY 10028 Tel (212) 860-0300 Telex 640693 (L8SOFT NYK] TWX 710 581-2524 JAPAN Lifeboat Inc. OK Bidg. SF 1-2-8 Shiba-Daimon Minato-ku 
Tokyo 105 Japan Tel 03-437-3901 Telex 2423296 {L8JTYO) ENGLAND Lifeboat Associates Ltd PO Box 125 London WC2H 9LU England Tel 01-836 9028 Telex 893709 (LBSOFTG) 
SWITZERLAND Lifeboat Associates GmbH Hinterbergstrasse Postfach 25] 6330 Cham Switzerland Tel 042-36-8686 Telex 865265 {MICO CH) W GERMANY Intersoft GmbH Schlossgartenweg 5 
D-8045 Ismaning W. Germany Tel 089-966-444 Telex 5213643 (ISOFD) FRANCE Lifeboat Associates SARL 10 Grande Rue Charles de Gaulle 92600 Asnieres France Tel 1-733-08-04 


Telex 250303 {PUBLIC X PARIS} 
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B} B] IC} We can upgrade 
your Model A NOTICE TO ADVERTISERS 
OFFICIAL STOCKISTS to Model B 


Large range of software in stock 


In stock — wide 


range of 
WWACORN software 


OFFICIAL STOCKISTS 


Due to increased production and 
distribution costs during the past 
year, Practical Computing’s 
advertising rates are to be increased 
from the January 1983 issue. The 
increase has an immediate effect 
which means all bookings for the 
January ‘83 issue onwards are to be 
charged at the new rate. 

Advertisers with an existing series 
booking in-house will be given rate 
protection for January, February and 
March; the new rate becoming 
effective thereafter. 

Practical Computing is now better 
placed than ever to provide a First- 
rate service to our advertisers with 
an ABC circulation of 63022 (Jan- 
June 1982) and a free reader enquiry 
service that delivers an astonishing 
average of over 19000 per issue (Jan- 
April 1982). 


VIC-20: £170 incl VAT 


ALSO SOME MEMORY 
PERIPHERALS & SOFTWARE 
Few items only- 
first come, first served! 


EPSON FT/2: ONLY £400 inci VAT 


Micro Tantei 

Turns your TV into a Prestel 
receiver —or download software 
form Prestel with your Apple 
ONLY £160 inc! VAT 

Alpha Numeric Tantel 

ONLY £200 incl VAT 


TWICKENHAM 
COMPUTER CENTRE LTD 


72 Heath Ad Twickenham Middx TW) 48W 101-892 7896/01-891 1612 
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SA2 ROBOT 


delivers 
e Quality Editorial 
e Quality Readership 
e Quality Response 


Runs PET, APPLE and 
other microcomputers. 


ROBOT £399 
CONTROLLER £148 


(ex. VAT) 


To find out more about Britain's leading magazine for 
professional and business users of personal computers 
contact the Practical Computing advertisement team: 


LONDON 

Advertisement Manager 

Ian Carter 01-661 3021 

Assistant Advertisement Manager 
Ken Walford 01-661 3139 
Advertisement Executives 

Fiona Howell 01-661 3468 

Robert Payne 01-661 8425 
Quadrant House, The Quadrant, 
Sutton, Surrey SM2 SAS 
BIRMINGHAM 

Advertisement Executive 

David Harvett 021-356 4838 
Lynton House, Walsall Road, 
Birmingham BH2 1BA 
MANCHESTER 

Advertisement Executive 
Geoffrey Aikin 061-872 8861 

Grove House, Skerton Road, 

Old Trafford, Manchester M160WL 
NEW YORK 

US Advertisement Sales Manager 
J Allan Feinman (212) 867 2080 
205 East 42nd Street, New York, 
New York 10017,USA 


INTELLIGENT PE COCOMPMELs anc Microsystems 


Cambridge Road 
TO. Orwell, nr. Royston, H 
ARTEFACTS LTD. Cambridge 102 
A wholly owned subsidiary-of Sands Whiteley R h and Development Lid 
Bort ym. WS 
= wy a 
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Write or call for further information: 


THE STYLIST 


a high quality daisy whee! printer 


@V24/RS232 interface 
@ Proportional spacing 


@ Bidirectional/ logic seeking 
@Wide range of type styles and international languages 


Trade/OEM Discounts available 


Butel-Comco Limited, Garrick Industrial Centre, Garrick Road, London NW9 6AQ. Telephone:01-202 0262. 


Technology for business 
@ Circle No. 272 


EPROM PROGRAMMERS 
FOR THE PET AND APPLE COMPUTERS 


@ All programmers can read/ programme 
f 2716(2K) 2516(4K) EPROMS. 
® All you will ever need to make hard copies 
of your machine code programs. 
® Independently powered. 
PET £62.00 
APPLE £90.00 
* PET OWNERS: Free program for making your own 
character set. 
* Including VIA board to plug into slot X. 


PET SUPERBOARD 32 £62.00 
Select up to 8 ROM/EPROM, RAM/ROM from any available ROM socket under 
programme control. 
@ No wires, switches or soldering required. 
@ Plugs onto expansion port leaving port still available. 
@ You can run a 32K machine code program from one ROM location. 
@ Takes any combination of 2K/4K ROM/EPROM, RAM/ROM 


@ Can be plugged into the character generator to give up to 8 different on-board 
character sets. 


APPLE VIA BOARDS 


The board contains a 6522 VIA, containing 2 programmable timers, a shift 
register, 4 handshaking lines, 2x8 bit programmable I/O ports. The board can be 
inserted into any available slot 1 to 7. 


SINGLE £32.00 
VIC and ACORN EPROM PROGRAMMERS £62.00 


For detalls see above. 


ACORN MONITOR CHIP £20.50 


10 commands to simplify machine code programming. Plus full screen editor, 
repeat key function and flashing cursor. 


PET/VIC edge connectors plus covers. £6.50. E/PROMS 
2532 £8.50, 2716 £4.50, RAM 6116 P-3 £8.50. 


ALL PRICES INCLUDING V.A.T. AND P&P. 
OFFICIAL ORDERS WELCOME. 


COMPUTER INTERFACE DESIGNS. 
Ip 4, Albert Road, Margate, Kent. CT9 5AN. 
Tel: (0843) 294648 


DOUBLE £42.00 
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THE SERVICE AND 
SUPPLIES SPECIALISTS 


SOLD ON SERVICE 
CL ei ee 


So you think this cannot happen to your computer 


avoid breakdowns with TERMINAL SYSTEM SERVICES 
COLLECTA-CAL 


The low expectation micro user whose needs demand fixed price service with 
realistic repair times. Failed items are collected from the customers premises, 
Tepaired and retumed after approximatly 5 working days. : 

A Collecta-Call contract gives the user access to the service expertise of TSS’s 
engineers at the lowest possible cost, providing savings of up to 25% over 
traditional service contract. 

COLLECTA-CALL PLUS : 
For the micro user where down time is critical. This contract offers responsive 
service with the loan of a complete replacement unit while the failed item is at TSS 
workshops being repaired (TSS endeavour to provide same-day next-day re- 
sponse). The extra service rate for this contract gives the assurance that the 
system will be off the air for minimum time. 

TRI-CALL SERVICE 

This service is aimed at the volume términal and micro user where there is usually 
sufficient quantities of items to permit a number of failed units to be under repair. 
TSS collect these items, repair in the local workshops and then return to the user's 
site. Up to 60% cost saving on traditional service rates is offered for this concept of 
maintenance. 


TERMINAL SYSTEM SERVICES LTD. 


TSS House. Four Lanes End, Horsley, 
Woodhouse, Derby DE7 GAY. 


Tel: Derby (0332) 883333. 


@ Circle No. 274 
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~, Your chance to 
promote your 
products and 
ges services at 

SX Britain’s No. 1 

Fe Micro Show 


yy 


Whatever branch of the business you're in— and the Micro Mouse Contest-— will again be 
manufacturing or supplying: featured at The Computer Fair ’83. 
microcomputers, peripherals, associated Last year 38,432 people passed through the 
accessories, software, books, videogames— _ turnstiles in only three days — this year Is 
you need The Computer Fair. oing to be an even greater success. 
This year the show will be bigger, open for omplete and return the coupon below for 
four days — including a special further information. 
Businessman's preview on the first day — and Return to: The Exhibition Manager, 
will be staged in a much larger area. Hits of The Computer Fair, IPC Exhibitions Ltd, 
last year—the Sinclair Village, Club Avenue Surrey ‘ey lalla Way, Sutton, 
Surrey SM14 
r Please contact me with details about exhibiting at The Computer Fair = 
NAME —_* 


| THE = : | 
| Gimputter ->sre.wcovm , 
| ar... COMPANY : : . . . ) 

| 


| ADDRESS Le _.. mn - — 
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WHATEVER YOU WANT TO PUT IN 
YOU'LL GET MUCH MORE OUT OF US 


4 SIRIUS 1 SS 
a 


“a 

APPLE COMPUTER 
One plain fact you can bank on is our determination to provide the 
highest quality lowest cost individually applied micro-computer 
equipment and materials. That adds up to the finest value in London 
and the South — with over attentive service to match. 
* Lease and leasepurchase business plans from as little as £8.40 per 
week. 
* Original and stock programme packages. 
* Networking. Hard disk and specially designed systems. 
* System explanation and training that's down to earth. 
* We'll meet and beat any price on consumable items, discs, paper, 
ribbons, etc. 
It's as simple as that. Find out how a micro-computer can help your 


business. We give alittle extra output. 
A telephone call — 01-661 0095 — will bring us to you or visit our 


showrooms in Sutton. 56a Grove Road, Sutton, Surrey, SM1 1BT. . 


A 
NEC 
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Cambridge Computer Store 


Two Great Micros 
— from Cambridge! 


IBIB/C; 


UK 101 
Nascom 
and 
Many 
others 


Dealer Enquiries Welcome 


51” drives or 8’ Welcome 


Computer 


All Single Board Housing problems are over. Your existing and 
future expansions will find a neat home for life. The case will 
house two 51”’ drives. Enquire for 8’’ drives. For fuller details 
and photo enclose S.A.E. 


B.B.C. DISK DRIVES from £135 


DRIVES FOR NASCOM, UK101, TANDY, VIDEO GENIE, etc. 
Standard Shuggart Interface allows Drive use on many other 
Micros. 


5}"’ 40 TRACK DD £290 


BARE DRIVES AND DOUBLE SIDED DRIVES AVAILABLE 


Cambridge Computer Store 


1 Emmanuel! Street, Cambridge CB1 1NE 
Phone (0223) 358264/65334 


Also in our ‘Budget Micros’ Dept: Commodore VIC-20 


27 Wycombe Rd 


oT SYlont 01-801 3014 London N17 
Viewing by COMPUTERS 24 hour 


arrangement ansaphone 
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PET/CBM 


cca 


KNIGHTS GUARANTEE LOWEST 
PRICES ON SHARP AND ATARI 


Deal S1 — SHARP 54K MZ-80A with BASIC + 24 programs 
including Geography, Arithmetic, Basic Tutorials, Startrek, 
Invaders, Breakout etc. £419 
DEAL $2 — MZ-80A, BASIC, PASCAL language and 36 
programs including all those in deal $1 + 12 PASCAL 
programs. £429 
DEAL S4 — MZ-80A with BASIC, PASCAL, FORTH and 
MACHINE CODE languages + 40 programs. £449 
DEAL Al MZ-80A with BASIC, PASCAL, FORTH, 
MACHINE CODE and 120 programs to get you off to a flying 
start. £475 
DEAL B1 — MZ-80B, the 76K powerhouse with 64,000 point 
graphics, with BASIC, MACHINE CODE. £747 


Programming the 


‘This book is excellent. 
Jim Strasma 
‘Unquestionably the most accurate 


and comprehensive reference | have seen to date.’ 
Jim Butterfield 


Deal B11 — MZ-80B system, printer, floppy disk, expansion 


unit, all cables, cards and manuals. £1899 
DEAL 400 — ATARI 400 with BASIC, manuals etc — choose 
from 16 colours and eight brightness levels, 300x192 defini- 


Many programs, charts and diagrams, 


Bestseller — comprehensive 
teaching and reference book on 
all software aspects of 


17 chapters, appendices, and index. 
iv + 504 pages. 19 x 26 x 2%cm. 
Paperback. ISBN 0 9507650 0 7. 


tion. + 63 Programs. 


£199 


DEAL 800 — ATARI 800 with BASIC cartridge, four voice 


sound, superb ultra fast moving graphics with ATARI’s dual 
processor system. + 63 programs. £429 
DEAL AT3— ATARI DISK UNIT — plugs straight into the 400 
or 800 — great value at KNIGHTS GUARANTEED LOWEST 
PRICES. ; £257 
All our prices exclude VAT but include UK delivery by 
Securicor. No surcharge on ACCESS or VISA orders. 


108 ROSEMOUNT PLACE, ABERDEEN AB24YW 
TELEPHONE: 0224 630526 


Price in UK and Europe £14.90 each 
{incl. post and heavy-duty packing). 
LEVEL LTD., PO Box 438, Hampstead, 
London NW3 18H. Tel: 01-794 9848. 
Five or more £12.90 each. Clear plastic 
covers 45p each with order. 
Dealer/Bookseller Enquiries invited, 


<= a ee cme GATS qos Gee Go eS a 
Cut out or copy coupon, or write to: 
LEVELLTD (PC) 131 Trafalgar Road, Greenwich, London SE10 9TU 
Send copy/ies of Programming the PET/CBM at £14.90 (post free) 


Commodores 2000, 3000, 
4000 and 8000 
microcomputers and 
peripherals. 


| enclose cheque/P.O. for €...........of official order, 


past Service! — same pide) despatch 


* PC12/82 
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Access Computers 239 Peripheral Hardware 164 
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Adaptors & Eliminators 34 ~=—Data Efficiency 102 J Professional Microcomputers 145 
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Comart 65 Hawk Computers 120,17 Microgen 208 Telesystems 20 
Commodore 88,89 Hilderbay 236 Micropute 109,117 Tempus ; 233 
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LET US INTO your APPLE Il 


Ramex 128 

%* 128 Memory Expansion Board using latest 64K Ram chips. 

* Supplied complete with Disk Emulation and Memory 
Management System for Apple DOS.3.3. 

* Memory Management System uses up to two existing 16K 
cards in your computer configuration. 

* Integer/Applesoft firmware cards fully supported. 

* The Vergecourt Super Expander Software package allows 
the Ramex 128 to display VISICALC WITH 136K of memory. 

* Access times can be increased by as much as 300% in Disk 
Emulation Mode. 


Disk Drives for Apple 

* Three versions of this product currently available in either 
two, three or four pack configurations. 

* Capacity of 622K, 933K and 1244K bytes. 

* Maximum file sizes have therefore been increased to 311K 
bytes. 

* Integral switch made Power supply unit for much 
improved reliability. 

* Interface Board and Cable assembly included. 

* Formatted for IBM 3470 in 76 tracks. 
Conversion capability between Shugart, Teac and Pertec 
single and Double Sided 
Drives. 


Visicalc is the registered trade mark of Visicorp 
Apple ll is the registered trade mark of Apple Computers Inc. 


@Circle No. 348 


Software 

* Super Expander — using 128K Ram Board expands 
Visicalc to 136K usable memory 

* Expander — using 2 x 16K Ram Boards expands Visicalc 
to 50K usable memory 

* Consolidator — to consolidate your Visicalc worksheets 

* Manager — for relocation of DOS onto a second 16K Ram 
Board 

* Locksmith — bit copier to take back-ups of your vital 
programs. 

* Inspector — selection of necessary utilities. 

* Watson —the Inspectors assistant with 
additional utilities. 


Ramex 16 

* The first 16K Expansion Board for the Apple to incorporate 
on-board Ram re-fresh. 

w Language card capability to run Pascal, Integer, 56K CP/M 
etc. 

w DOS Relocation capability using ‘The Manager’ software 
by Vergecourt leaves approximately 45K of Motherboard 
Ram available. 

* Over 7000 sold worldwide and available through al! major 
Appie dealers. 

w® Easy installation as no strap and header chip need to be 
connected. 

* Multiple boards can be used dependant upon application. 


VERGECOURT LTD 


[77 DvP RESEARCH & MARKETING. 


Reg Office: 17 Nobel Square, 
Basildon, Essex SS13 1 LP. 
Telephone: 0268 728484. 
Telex: 995323 


e242 —— <= —— - = : Telephone: 01-341 2447 


WEARE ONESTAND 9046-441 GOMPEC 82 


Multi-user [Sapreapd Mianean™ M80 runs 


MPM-80 on Z80 at 6MHz for multiple CPM 
and MPM programs 


Multi-user LEqpo°apa\\ficspea” gv16 runs 


MPM-86 and CPM-86 on 8088 and CPM-80 
on 8085 


For simultaneous CPM and CPM-86 programs in an 
MPM-86 environment from £5795 


4 users from £3995 


A full range of terminals 
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Available without hardware front panel 


For complete information on this 
range of systems based on the IEEE 
$100 bus call 


01-341 2447 


- —— _ ~ AVA) Euromicro Limited 
— \ EuroMicro House, Coleridge Lane, London N8 8ED. England 


¥ ; : i 

TM SuperFAST, EuroMicro and EuroMicroNet aré the trademarks of EuroMicro Inc. © 
*MPM86, CPM-86, CP/M and MP/M are trademarks of Digital Research Corp. 
All prices are exclusive of VAT. 


